D. REMARKS 



Upon entry of the foregoing amendment, claims 23-34 are pending. Claims 1-22 
has been cancelled without prejudice, and claims 23-34 have been added. The fact that 
Claims 1-22 have been cancelled without prejudice is not be construed as an admission 
by Applicants or Applicants' attomeys that such claims are not patentable, and 
Applicants reserves the right to prosecute such claims in a continuing application. 

Rejections under 35 U.S.C. S 102(a) 

The Examiner had rejected claims 1-4 and 21 under 35 U.S.C. § 102(a) as being 
anticipated by Tempest et al. ("Tempest"). In particular, the Examiner asserts that the 
Johnson Declaration "does not set forth clearly that there was conception, diligence, 
and reduction to practice with respect to all limitations taught by Tempest and recited in 
the instant claims. See, Paper No. 23, p. 3, paragraph No. 12. In addition, the 
Examiner states that "[a]lthough it is noted that the evidence provided in Exhibit 2-4 do 
involve a neutralizing RSV F antigen antibody. Applicant is invited to clarify the 
Declaration with respect to the claimed limitation." See, Paper No. 23, p. 3, paragraph 
No. 12. 

This rejection is respectfully traversed. 

Preliminarily, Applicants respectfully point out that claims 1-22 have been 
canceled and claims 23-34 have been added to more distinctly claim what applicant 
regards as the invention. The present invention, as claimed, is directed to a human- 
murine neutralizing antibody against respiratory syncytial virus which is specific for 
respiratory syncytial virus F protein. 

Applicants note that the Examiner asserts, in Paper No. 23 on page 3, that it is 
"unclear from the Declaration as filed that the contributions of Ms. Lisa Bennett and Mr. 
David Pfan' were made under the direction of Dr. Johnson." Applicants respectfully 
point out that Dr. Johnson testifies in his Declaration that he is the inventor of the 
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claimed subject matter. In addition, Applicants respectfully point out that Dr. Johnson is 
the sole inventor of the claimed invention. Therefore, Applicants assert that it is clear 
that any work by Lisa Bennett and David Pfarr would have been perfonned under Dr. 
Johnson's supervision and direction. If, however, the Examiner needs further 
information to clarify this issue, Applicants will provide a supplemental declaration. 

In addition, Applicants respectfully point out that the Examiner asserts the 
following in Paper No. 23 on page 3: "the Johnson 1.131 Declaration does not clearly 
set forth that there was conception, diligence, and reduction to practice with respect to 
all limitations taught by Tempest et al. and recited in the instant claims." The examiner 
then states that "[a]lthough it is noted that the evidence provided in Exhibit 2-4 do 
involve a neutralizing RSV F antigen antibody, Applicant is invited to clarify the 
Declaration with respect to the claimed limitation." See, Paper No. 23, p. 3, paragraph 
No. 12. In response to the Examiner, Applicants respectfully point out that all the 
previous claims are cancelled and that the new claims recite a neutralizing antibody 
against respiratory syncytial virus as allegedly disclosed in Tempest and as the 
Examiner concedes was demonstrated in the Johnson Declaration. Applicants believe 
that Dr. Johnson's declaration and the attached Exhibits do show conception, diligence 
and reduction to practice for claims 23-34. 

Therefore, in view of the above, Tempest is no longer an effective reference 
against the claimed invention. It is therefore respectfully requested that the rejection 
under 35 U.S.C. § 102(a) be withdrawn. 

Rejections under 35 U.S-C. S lOSfa) 

A- The original claims 1-4 and 22 stood rejected under 35 U.S.C. § 103 as being 
unpatentable over Tempest et al. in view of Beeler et al. This rejection is respectfully 
traversed. 

As stated hereinabove, the Applicant has demonstrated that Tempest is no 
longer an effective reference, thus, Tempest cannot be combined with Beeler in order to 
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render the claimed invention obvious under 35 U.S.C. § 103. Therefore, Applicants 
respectfully request that this rejection be withdrawn. 

B. The original claims 1-4 and 22 stood rejected under 35 U.S.C. § 103 as being 
unpatentable over Jones et al. in view of Beeler et al. 

The rejection of the claims is traversed for the reasons described below. 

Applicants respectfully point out that the Examiner bears the burden of factually 
supporting any prima facie conclusion of obviousness. Applicants believe that the 
Examiner has not successfully established prima facie case of obviousness. In sum, 
Applicants believe that (i) the cited references fail to suggest the claimed invention; (ii) 
the cited references fail to provide the legally required "reasonable expectation of 
success" to one skilled in the art; and (ill) there would have been no motivation to 
combine the references cited by the Examiner, 

To find obviousness, there must be a reason or suggestion in the art for carrying 
out the invention other than the knowledge teamed from the Applicant's disclosure. In 
re Dow Chemical Co., 837 F.2d 469, 473 (Fed. Cir. 1988). The proper inquiry is 
whether the art suggested the invention at the time the invention was made, and 
whether the art would have provided one of ordinary skill in the art with a reasonable 
expectation of success, /n re OTarrell, 853 F.2d 894, 903 (Fed. Cir. 1988). Both the 
suggestion arid the reasonable expectation of success must be founded in the prior art 
and not in the Applicant's disclosure. In re Vaeck, 947 F.2d 488 (Fed. Cir. 1991) 
(Emphasis added). 

Prior art references may be combined to render an alleged invention obvious 
under 35 U.S.C. § 103, but teachings of references can be combined only if there would 
have been some suggestion or incentive to do so. ACS Hospital Systems, Inc. v. 
Montefiore Hospital, 732 F.2d 1572. 1575 (Fed. Cir. 1984). The Federal Circuit has 
Indicated that a prima facie case of obviousness requires "objective evidence of record" 
demonstrating that there is prior art that teaches or suggest combining the asserted 
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references as proposed. In re Lee, 277 F.3d 1338. 1341 (Fed. Cir 2002). The Court 
has also made clear that the requirements for a showing of the teaching or motivation to 
combine prior art references must be "clear and particular. Broad conclusory 
statements regarding the teaching of multiple references, standing alone, are not 
evidence," In re Dembiczak, 173 F.3d 994, 999 (Fed, Cir, 1999). 

Applicants respectfully point out that Jones discloses the substitution of the 
CDRs from the heavy chain variable region of mouse antibody B1-8, which binds 4- 
hydroxy-3-nitrophenacetyl caproic acid, also known as NP-cap, for the corresponding 
CDRs of a human myeloma protein. 

Importantly, Jones does not disclose or suggest to one of ordinary skill in the art 
the use of CDR's with specificity to any RSV antigen. In addition, Jones did not use the 
CDRs from both the variable heavy and variable light chains. In Jones, only a mouse 
Vh CDRs were grafted into a human heavy chain framework region. Furthermore, 
Jones only examined antigen binding, wherein Jones compared the binding of the 
mouse monoclonal and polyclonal MVnp anti-idotypic antibodies. The difference in 
affinity to the anti-id iotypic antibody only shows that the CDRs has lost certain 
determinants in the humanized antibody. Also, Jones provides no suggestion that the 
antibodies of Jones are useful for use in human therapy. Jones, therefore, does not 
render Applicants' claimed antibodies obvious to one of ordinary skill in the art. 

Beeler discloses 18 murine monoclonal antibodies which recognize the F 
glycoprotein of respiratory syncytial virus (RSV). The antibodies were used to construct 
a map of epitopes of RSV involved in neutralization and fusion. Beeler, however, does 
not suggest to one of ordinary skill in the art which, if any, of these antibodies may be 
modified to provide a human-murine antibody as claimed by Applicants. Therefore, 
Beeler clearly does not render Applicants' claimed human-murine antibody obvious to 
one of ordinary skill in the art. 

As described above, there is no motivation to combine the Jones and Beeler 
references. In fact, neither reference discloses or hints the Applicants' claimed human- 
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murine antibodies to one of ordinary skill in the art. Further, Applicants point out that 
combining these references does not provide the person with ordinary skill In the art 
with a reasonable expectation of success , especially for the claimed methods of 
preventing RSV infection. On the contrary, Jones shows that by grafting the CDRs, the 
CDRs had lost certain determinants in the humanized antibody. Therefore, for the 
above stated reasons Applicants respectfully requested that the rejection under 35 
U.S.C. § 103 be reconsidered and withdrawn. 

C. The original claims 1-4 and 22 stood rejected under 35 U.S.C. § 103 as being 
unpatentable over Queen et al. in view of Beeler et al. 

These rejections are respectfully traversed. 

Beeler, as stated above, is directed solely to murine monoclonal antibodies. 
Beeler does not disclose or suggest to one of ordinary skill in the art human-murine 
antibodies. Furthermore, Beeler does not disclose or suggest to one of ordinary skill In 
the art humanized antibodies of any kind. Importantly, Beeler does not disclose or 
suggest to one of ordinary skill in the art which, if any, of the 18 murine monoclonal anti- 
RSV antibodies disclosed therein could be humanized and retain viral neutralization 
properties at therapeutically effective levels. Thus, the claimed human-murine 
antibodies of the present invention are patentable over Beeler. 

Queen discloses a humanized antibody which has complementarity detennining 
regions, or CDRs from a donor Immunoglobulin, which may, for example, be a mouse or 
rat immunoglobulin, and heavy and light chain variable region framewori<s from human 
acceptor immunoglobulin heavy and light chain framewori^s. The antibody may be an 
anti-lnterieukin-2 receptor antibody, an anti-Herpes Simplex Virus (HSV) antibody, an 
anti-CD33 antibody, an anti-cytomegalovirus (CMV) antibody, an anti-lnterferon-gamma 
antibody or an anti-Tac antibody. Queen, however, does not disclose or suggest to one 
of ordinary skill in the art a neutralizing RSV F protein antibody. 
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Because Beeler is directed only to murine monoclonal antibodies, Beeler adds 
nothing to the disclosure of Queen, Therefore, the combination of Queen and Beeler 
does not suggest Applicants' claimed humanized antibody against respiratory syncytial 
virus to one of ordinary skill in the art. Further, Applicants point out that combing these 
references does not provide the person with ordinary skill in the art with a reasonable 
expectation of success , especially for the claimed methods of preventing RSV infection. 

In view of the foregoing, the Examiner has failed to establish a prima facie case 
of obviousness. Nonetheless, assuming arguendo that the Examiner had established a 
prima facie showing of obviousness of the claimed invention, Applicants respectfully 
point out that Applicants may rebut such a showing with evidence including secondary 
considerations such as commercial success and long felt need, but unsolved needs. 
(See, Gratiam v, Jofin Deere Co,, 383 U.S. 1, 148 U.S.P.Q. 459. at 467 (Sup. Ct. 
1965)). Thus, Applicants submit herewith Exhibits A-E (discussed in detail below) which 
demonstrate that the claimed invention discovered by Dr. Johnson has not only filled a 
long felt need in the medical community, but has also been exceptionally commercially 
successful. 

Exhibits 1-5 

Exhibit 1 is the package insert for an antibody of the present invention 
manufactured by Medlmmune, Inc. (the assignee of the instant application) and sold 
under the trademark Synagis. ® As shown in the Exhibit, Synagis ® is a human-murine 
neutralizing antibody against respiratory syncytial virus which is specific for respiratory 
syncytial virus F protein. See, Exhibit 1, page 1®* paragraph. 

Exhibit 2 is a press release of January 30, 2003, which states that in 2002, 
worldwide sales of Synagis® were $668 million, a 29% increase over $516 million in 
2001. Exhibit 2 also states that worldwide sales of Synagis® in the fourth quarter of 
2002 were $312 million, up 25% from fourth quarter sales of $250 million in 2001 . 
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Exhibit 3 is a press release of July 24, 2003, which states that in the first six 
months of 2003, worldwide sales of Synagis® were $447 million, a 37% increase over 
the first six months of 2002, 

Exhibit 4 is a Journal article from Pediatrics International (2002) 44: 235-241, 
entitled "Prevention of respiratory syncytial virus infections in high-risk infants by 
monoclonal antibody (palivizumab)," This article states that there had been a long felt 
need for a therapeutically effective neutralizing antibody against respiratory syncytial 
virus. In particular, on page 235, column one, the author states that "Palivizumab (to be 
marketed under the trade name Synagis) is the first monoclonal antibody proven to be 
efficacious for the immunoprophylaxis of an infectious disease in humans," In addition, 
the last sentence of the abstract states that "in light of the lack of effective vaccines for 
this serious health risk, palivizumab offers the only option for prophylaxis against RSV 
disease in high risk infants." Thus, the Synagis antibody, one of the embodiments of 
the claimed invention, satisfied a long felt medical need. 

Exhibit 5 is an article from the Journal of Infection and Chemotherapy (2002) 8: 
201-206, entitled "Development and use of palivizumab (Synagis): a passive 
immunoprophylactic agent for RSV". This articles provides further evidence that the 
claimed invention has fulfilled a long felt need. In the abstract, the author states that 
"[t]he first genetically engineered agent to be used effectively against a human 
infectious agent, palivizumab significantly reduces the number of hospitalization caused 
by RSV in high-risk infants." 

Applicants respectfully point out that Exhibits 1 through 5 demonstrate that the 
claimed invention has been commercially successful due to the fact that it has 
generated over a billion dollars in sales over the last couple of years. Further, 
Applicants point out that there was a long felt need to reduce RSV infection in children. 
Exhibits 4 and 5 demonstrate that palivizumab has made a significant impact in treating 
high-risk infants against RSV infection. This, coupled with the commercial success, 
shows that there had been a long felt need for a therapeutically effective neutralizing 
antibody against respiratory syncytial virus. Therefore, assuming arguendo that the 
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Examiner lias established a prima facie showing of obviousness of the claimed 
invention, Applicants have successfully rebutted such a showing with evidence that the 
claimed invention has been commercially successful and that it has satisfied a long felt, 
but unsolved need in the medical community. 

In sum, Beeler et al., Jones et al, and Queen et al, (or a combination thereof) do 
not disclose or suggest to one of ordinary skill in the art Applicant's claimed antibody. 
This, coupled with the secondary considerations mentioned above, clearly indicate that 
Beeler, Jones and Queen do not render Applicant's antibody as claimed obvious to one 
of ordinary skill in the art. It is therefore respectfully requested that the rejections under 
35 U.S.C, § 103 be withdrawn. 

CONCLUSION 

For the above reasons and others, this application is in condition for allowance, 
and it is therefore respectfully requested that the rejections be reconsidered and 
withdrawn and a favorable action is hereby solicited. 



V 
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SYNAGIS^ (PALIVIZUMAB) 
for Intramuscular Administration 



Tattle 2: AilvtTse Events Occurring at a Rate of 1% <ir Greater More Frequently 



DESCRIPTION: Synagis' (pativizumab) is a humanized monochmai antibotJy (IgGlK) produced by 
recombinant DNA technology, directed to an epitope in the A antigenic site of the F protein of respiratory 
syncytial vims (RSV). Synagis' is a composite of human (95%) and murine (5%) antibody sequences. The 
human heavy chain sequence was derived from the constant domains of human IgGI and the variable framework 
regions of the Vh genes Cor { I ) and Cess (2). The human light chain sequence was derived from the constant 
domain of Ck and the variable framework regions of the Vl gene K I CM with Jk-4 (3). The murine sequences 
were derived from a murine monoclonal antibody, Mab 1 129 (4), in a process that involved the grafting of the 
murine complementarity determining regions into the human antibody frameworks. Synagis* is composed of 
two heavy chains and two light chains and has a molecular weight of approximately 148.000 Daltons. 

Synagis' is supplied as a sterile lyophitized product for reconstitution with sterile water for injection. 
Reconstituted Synagis' is to be administered by intramuscular injection (IM) only. Upon reconstitution. Synagis' 
contains the following cxcipicnts: 47 mM histidine, 3.0 mM glycine and 5.6% mannitol and the active 
ingredient, palivizumab, at a concentration of 100 miliigrams per mL solution. The reconstituted solution should 
appear clear or slightly opalescent. 

CLINICAL PHARMACOLOGY: Mechanism of Action: Synagis' exhibits neutralizing and fusion-inhibitory 
activity against RSV These activities inhibit RSV replication in laboratory experiments. Although resistant RSV 
strains may be i.s(tlatcd in labtiratory studies, a panel of 57 clinical RSV isolates were all ncutrdlized by Synagis' 
(5). Synagis' .scrum concentrations of i40 ng.'mL have been shown to reduce pulmonary RSV rcpiication in the 
cotton rat model of RSV infection by 100-fold (5). The in vivo neutralizing activity of the active ingredient in 
Synagis' was assessed in a randomized placebo-controlled study of 35 pediatric patients trachcally innjbatcd 
because of RSV disease. In these patients. Synagis' significantly reduced the quantity of RSV in the lower 
respiratory tract compared to control patients (6). 

Pharmacokinetics: In pediatric patients less than 24 months of age without congenital heart disease, the mean 
haif-lifc of Synagis" w^s 20 days and monthly intramuscular doses of 15 mg/kg achieved mean s: SD 30 day 
trough serum drug concentrations of 37 = 21 ^g-'mL after the finst injection. 57 ± 41 fig-^mL after the second 
injection. 68 51 ng/mL after the third injection and 72 ± 50 ^g/mL after the fourth injection <7). Trough 
concentrations following the first and fourth Synagis' dose were similar in children with congenital heart disease 
and in non-cardiac patients. In pediatric patients given Synagis' for a second season, the mean = SD scrum 
concentrations following the first and fourth injections were 61 ± 17 ng'mL and 86 = 31 pg/mL. respectively. 

In 139 pediatric patients s24 months of age with hcmodynamieally significant congenital heart disease (CHD) 
who received Synagis' and underwent cardio-pulmonary bypass for open-hean surgery, the mean = SD serum 
Synagis* concentration was 98 - 52 ng/'mL before bypass and declined to 41 ±33 |ig/mL after bypass, a 
reduction of 58% {see DOSAGE AND ADMiMSTHiTION). The clinical significance of this reduction is 
unknown. 

Specific studies wci^ not conducted to evaluate the effects of demographic parameters on Synagis" systemic 
exposure. However, no effects of gender, age. body weight or race on Synagis' scrum trough concentrations 
were observed in a clinical study with 639 pediatric patients with congenital heart disease (s24 months of agcj 
receiving five monthly intramuscular injections of 1 5 mgi-lcg of Synagis*. 

CLINICAL STl'DIES: The safety and efficacy of Synagis' were assessed in two randomized, double-blind, 
placebo-control led trials of prophylaxis against RSV infection in pediatric patients at high risk of an RSV-relatcd 
hospitalization. Trial ) was conducted during a single RSV season and studied a total of 1502 patients s24 
months of age with bronchopulmonary dysplasia (BPD) tir infants with premature birth (s35 weeks gestation) 
who were s6 months of age at study entry (7). Trial 2 was conducted o\'cr four consecutive seasons among a 
total of 1 237 patients s24 months of age with hcmodynamieally significant congenita! hcan disease, in both 
trials purticipant.s received 15 mg''kg Synagis* or an equivalent volume of placebo IM monthly for five injections 
and were followed for 150 days from randomization. In Trial I. 99% of all subjects completed the study and 
93"/ci completed all five injections. In Trial 2. 96% of all subjects completed the study and 92% completed all 
five injections. The incidence of RSV hospitalization is shown in 1'ablc L 

TaMe t: Incidence of RSV Hospitali/atton by Treatment Group 



Trial 




Placebo 


Synagis* 


Difference 
between 
groups 


Relative 
Reduction 


p- Value 


Trial 1 


n 


500 


1002 








IMpact-RSV 


Hospitalization 


53(10.6%) 


48 (4.8%) 


5.8% 


55% 


<0.001 


Trial 2 


n 


648 


639 








CHD 


Hospitalization 


63 (9.7%) 


34 (5.3%) 


4.4% 


45% 


0.003 



In Trial I, the reduction of RSV hospitalization was observed both in patients with BPD {34/266 [12.8%] 
placebo vs. 39/496 [7.9%] Synagis'). and in premature infants without BPD ( (9/234 [8, I"/p] placebo vs, 9/506 
[l.8%] Synagis"). In Trial 2, reductions were observed in acvanotic (36/305 [I t.8"'o] placebo vs. 15/300 
[5.0%] Synagis') and cyanotic children (27/343 [7.9%] placebo vs. 19/339 [5.6%] Synagis'). 

the clinical studies do not suggest that RSV infection was less severe among RSV hospitalized patients who 
received Synagis' compared to those who received placebo. 

INDICATIONS AND USAGE: Synagis' is indicated for the prevention of serious lower respiratory tract 
disease caused by respiratory syncylial virus (RSV) in pediatric patients at high risk of RSV disease. Safety 
and ctTicacy were established in infants with bronchopulmonary dysplasia (BPD). infants with a history of 
premature birth {s35 weeks gestational age), and children with hcmodynamieally significant CHD. (see 
CLlNiCAL STUDIES) 

CONTRAINDICATIONS: Synagis" should not be used in pediatric patients with a history of a severe prior 
reaction to Synagis' or other components of this product. 

WARNINGS: Verv rare cases of anaphyla.xis (<l case per 100.000 patients) have been reported following 
re^xposure to Synagis' (see ADVERSE REACTIONS. POSTMARKETING EXPERIENCE). Rare severe 
acute hypersensitivity reactions have also been reported on initial exposure or re-exposure to Synagis', 
If a severe hypersensitivity reaction occurs, therapy with Synagis' should be permanently discontinued. 
If milder hypersensitivity reactions occur, caution should be used on readministration of Synagis^ If 
anaphylaxis or se>ere allergic reactions occur, administer appropriate medications (e.g., epinephrine) 
and provide supportive care as required. 

PRECAUTIONS: General: Synagis' is for intramuscular use only. As with any intramuscular injection, 
Synagis' should be given with caution to patients with thrombocytopenia or any coagulation disorder. 

The safety and efficacy of Synagis' have not been demonstiBted for treatment of established RSV disease. 
The singte-u.se vial of Synagis' does not contain a preservative. Injections should be given within 6 hours after 
reconstitution. The vial should not be re-entered. Discard any unused portion. 

Dni^ Inicmciinn.s: No format drug-drug interaction studies were conducted. In Trial I. the proportions of 
patients in the placebo and Synagis' groups who received routine childhood vaccines, influenza vaccine. 
bronchiKlilators or corticosteroids were similar and no incremental increase in advcr:;e reactions was observed 
among patients receiving these agent.s. 

Caivinogenesis. Mutagenesis. Impairment of Fertiliiy: Carcinogenesis, mutagenesis and reproductive toxicity 
studies have not been paformed. 

Pregnancy: Pregnancy Category C; Synagis' is not indicated for adult usage and animal reproduction .studies 
have not been conducted. It is also not known whether Synagis' can cause fetal harm when administered to a 
pregnant woman or could affect reproductive capacity. 
ADVERSE REACTIONS: 

The most serious adverse reactions occurring with Synagis' treatment arc anaphylaxis and other acute 
hypersensitivity reactions (see WARNINGS). The adverse reactions most commonly observed in Synagis'- 
trcated paticnte wert upper respiratory tract infection, otitis media, fever, rhinitis, rash, diarrhea, cough, 
vomiting, gastroenteritis, and wheezing. Upper respiratory tract infection, otitis media, fever, and rhinitis 
occurred at a rate of 1% or greater in the Synagis' group compared to placebo (Table 2). 
Because clinical trials arc conducted under widely \-arying conditions, adverse event rates observed in the 
clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice. The adverse reaction information docs, however, provide a basis for 
identifying the adverse CTcnts that appear to be related to drug use and a basis for approximating rates. 
The data described reflect Synagis" exposure for 164 i pediatric patients of age 3 days to 24.1 months in Trials 
I and 2. Among these patients. 496 had bronchopulmonary dysplasia. 506 were premature birth infants less 
than 6 months of age. and 639 had congenital heart disease. 



Event 


Svnagis* (n=IWl) 
n (%) 


Placebo (n=l 148) 
n (%) 


Upper respiraiory infection 


830 (50.6) 


544 (47.4) 


Otitis media 


597 (.36.4) 


397 (34.6) 


Fever 


446(27.1) 


289 (25.2) 


Rhinitis 


439 (26.8) 


282 (24.6) 


Hernia 


68 (4.1) 


30 (2.6) 


SCOT Increase 


49 (3.0) 


20(1.7) 


tCyaiTOsis (Synagis* [9.1%]/ placebo [6.9%]) and arrhythmia (Synagis* [3.I%]/placebo [1.7%]) 
were reported during Trial 2 in congenital heart disease patients. 



Jmmunogenicity 

In Trial 1, the incidence of anti-Synagis* antibody following the fourth injection was 1.1% in the 
placebo group and 0.7% in the Synagis* group. In pediatric patients nxciving Synagis* for a second 
season, one of the fifty-six patients had transient, low titer reactivity. This reactivity was not associated 
with adverse events or alteration in scnnn concentrations. Iminunogenicity was twt assessed in Trial 2. 
These data reflect the percentage of patients whose test rcsulw were considcnxJ positive for antibodies 
to Synagis' in an ELISA as.say. and arc highly dependent on the .sensitivity and specificity of the assay. 
Additionally, the observed incidence of antibody positivity in an assay may be influenced by several 
factors including sample handling, concomitant medications, and underlying di.-^asc. For these 
reasons, comparison of the incideiK'e of anitbodics to Synagis* with the incidence of antibixlic; to 
other product; may be misleading. 

Poxt-MariKCting Experience. 

Ttic following adverse reactions iiavc been identified and rcptmcd during post-approval use of 
Synagis*. Because the report.s of these reactions arc voluntary and the population is of unccnain size, 
it is not always possible to reliably estimate the frequency of the reaction or establish a causal 
relationship to drug exposure. 

Based on experience in over 400.000 patients who have received Synagis' (>2 million doses), rare 
severe acute hypersensitivity reactions have been reported on initial or subsequent exposure. Very rare 
cases of anaphyla.\is (<1 case per 100,000 patients) have also been rcponed following rc-e.\posurc (see 
WARNINGS). None of the reported hypersensitivity reactions were fatal. Hypersensitivity reactions 
may include dyspnea, cyano.sis, respiratory failure, urticaria, pruritus, angiocdcma. hypotonia and 
unresponsiveness. Tlie relationship between the.se reactions and tlic development of antibodies to 
Synagis' is unknown. 

Limited information from post-maricting reports suggests that, within a single RSV season, adverse 
events after a sixth or greater dose of Synagis* are similar in character and frcquciKy to those after the 
initial five doses. 

OVERDOSAGE: No data from clinical studies arc arailabic on overdosage. No toxicity was 
observed in rabbits administered a single intramu.scular or subcutanctius injection of Svn,igis' at a dose 
of 50 mg/kg. 

DOSAGE AND ADMINISTRATION: The recoitimcndcd dose of Synagis" is 15 mg,'kg of body 
weight. Patients, including those who develop an RSV infection, should continue to receive monthly 
doses throughout the RSV .season. The first dose should be administered prior to commencement of 
the RSV season. In the northern hemisphere, the RSV .season typically commences in November and 
lasts through April, but it may begin earlier or persist later in certain communities. 

Synagis' scnim levels are decreased after cardio-pulmonary bypass (sec CLINICAL 
PHARMACOLOGY). Patients undergoing cardio-pulmonary bypas.s should receive a dose of Synagis' 
as soon as pos.sible after the cardio-pulmonary bypass pnKcdure (even if sooner than a month from the 
previous dose). Thereafter, doses should be administered monthly. 

Synagis" should be administered in a dose of 15 mg/kg intramuscularly using aseptic technique, 
preferably in the anterolateral aspect of the thigh. The gluteal muscle should not be used routinely as 
an injection site because of the risk of damage to the sciatic nerve. The dose per month = patient 
weight (kg) X 15 mg/Vg 100 mg/niL of Synagis'. Injection volumes over 1 mL should be given as a 
divided dose. 

Preparation for Administration: 

• To rcconstintte, remove the tab portion of the vial cap and clean tlte rubber stopper with 70% etlianol 
or equivalent. 

• Both the 50 mg and 100 mg vials contain an owrfill to allow the withdrawal of 50 milligrams or . 
1(K) milligrams respectively when reconstituted following the directions described below. 

• SLOWLY add 0,6 mL of sterile water for injection to the 50 mg vial or add 1.0 niL of .sterile water 
for injection to the 100 mg vial. Tlic vial should be gently swiried for 30 seconds to avoid foaming. 
DO NOT SHAKIf, VIAL. 

• Reconstituted Synagis' .should stand at room temperature for a minimum of 20 minutes until the 
st>lution clarifies. 

• Reconstituted Synagis' should be inspected visually for particulate matter or discoloration prior to 
administration. The rccon.stitutcd solution should appear clear or slightly opalescent. Do not u,sc if 
there is particulate matter or if the solution i,s discolored. 

• Reconstituted Synagis' dixrs not contain a preservative and should be administered within 6 hours of 
reconstitution. Synagis' is supplied in single- use vials. DO NOT re-enter the vial. Discard any 
unused portion. 

To prevent the transmission of hepatitis viruses or other infectious agents from one person to another, 
sterile disposable syringes and needles should be used. Do not reuse syringes and needles. 

HOW SUPPLIED: Synagis' is supplied in single use viats as tyophilizcd powder to deliver either 
50 milligrams or tOO milligrams when reconstituted with sterile water for injection. 
50 mg vial NDC 60574-41 12-1 

Upon reconstitution the 50 mg vial contains 50 milligrams Synagis" in 0.5 mL. 
iOOmgvial NDC 60574-411 1-1 

Upon reconstitution the lOOmg vial contains 100 milligrams Synagis" in 1.0 mL. 
Upon receipt and until reconstitution for use. Synagis' should be stored between 2 - (35.6 - 
46.4"F) in its original container. Do not freeze. Do not use beyond the expiration date. 

REFERENCES: 

1. Press E, and Hogg N. The amino acid sequences of the Fd Fragnicnt.s (»fTwo Human {jamma- 1 
heavy chains. Bi.Khem. J. 1970; 1 1 7:M 1-660. 

2. Takahashi N, NomaT. and HonjoT. Rearranged immunoglobulin heavy chain variable region (Vh) 
pscudogenc that deletes the second contplcmcntarity-dctermining rcuion. Proc. Nat. Acad. .Sci. 
USA 19ft4;8I:5l94.5l98. 

3. Bentlev D. and RabbittsT. Human iminunoglobulin variable region genes - DNA sequences of two 
Vk gciiesand a pscudogenc. Nature 19X0:288:730-733. 

4. Bee let JA, and Van Wyke Coelingh K. Neutralization epitopes of the F Protein of Respiratory 
Syticytial Virus: EfTcct of mutation upon fusion function. J. Virology 1989;63:2941-2950. 

5. Johnson S. Oliver C, Prince OA. et al. Development of a humanized monoclonal antibody (MEDl- 
493 > with potent in vitro and in vivo activity against respiratory syncytial virus. J. Infect. Dis. 1997; 
176:1215-1224. 

6. Mallcy R. DeVinccnzo J, Ramilo 0, ct al. Reduction of Respiratory Syncytial Virus (RSV) in 
Tracheal Aspirates in Intubated Infants by Use of Humanized Monoclonal Antibody to RSV F 
Protein. J. Infect. Dis. 1998:178:1555-1561. 

7. The IMpact RSV Study Group. Palivizumab. a Humanized Respiratory Syncytial Virus Monoclonal 
Antibody, Reduces Hospitalization From Respiratory Syncytial Virus Infection in High-risk Infants. 
Pediatrics t998;l02:53l-537. 

(S> Synagis is a registered trademark of Mcdlmmunc. Inc. 

Manufactured by; Co-Marlcctcd by: 

1^1 Medlmmune, Inc. 

Gaithersburg.MD 20878 



ROSS PRODUCTS DIVrSlON 
ABBOTT tAOORATORIES INC, 
COLUMBUS. OMIO 43215-1724 



US. Gov't. License No, 1252 
(1-877-633-441 I) 



Rev. date: September 14. 2003 
SSP03-166 




FOR IMMEDIATE RELEASE 



Medmnne; inc. 



Investor Contact: 
William Roberts 



Media Contact: 
Jamie Lacey 

Associate Director, Public Relations 
Medlmmune, Inc. 
240-632-4035 



Manager, Investor Relations 



Medlmmune, Inc. 
301-527-4358 



http://www.medimmxme.com 

MEDIMMUNE REPORTS 2002 FOURTH QUARTER AND YEAR-END RESULTS 



2002 Highlights 

• Worldwide Synagis® (palivizumab) sales up 29 percent to $668 million 

• Ethyol® (amifostine) sales exceeded $80 million 

FluMist^ receives favorable recommendation from FDA Advisory Panel 

• Positive Phase 3 data for Synagis® in congenital heart disease infants submitted to FDA 

• Medlmmime Vaccines, Inc. created through $1 .6 billion acqxxisition of Aviron 
Three new preclinical programs in-licensed 

Synagis approved and launched in Japan and Canada 

• Construction of new headquarters and FluMist manufacturing facilities initiated 

• Medlmmune Ventures, Inc. established 

GAITHERSBURG, MD, January 30, 2003 - Medlmmune, Inc. (Nasdaq: MEDI) today announced that 
total revenue for the fourth quarter of 2002 increased 30 percent to $382 million, driving revenue to $848 
million for the full year ended December 31, 2002. Revenue growth was due primarily to the continued 
success of Synagis, the company's flagship product used to prevent respiratory syncytial virus (RSV) in 
high-risk infants. Worldwide sales of Synagis in 2002 were $668 million, a 29-percent increase over 
2001 sales of $516 million. For the 2002 fourth quarter, worldwide sales of Synagis increased 25 percent 
to $312 million from $250 million in the 2001 period. Sales of Ethyol, the company's first oncology 
product, exceeded $80 million during 2002 and $25 million in the 2002 fourth quarter. In 2001, 
Medlnmime recorded Ethyol revenues of $20 million and $14 million for the year and fourth quarter, 
respectively. Other revenue in the fourth qxiarter of 2002 included $25 million related to compensation 
for 2002 FluMist manufacturing costs from Wyeth, the company's co-promotion partner for the product. 

"We made substantial progress in 2002 toward our long-term goals," stated David M. Mott, chief 
executive officer. "Product sales increased 36 percent; we completed the acquisition and integration of a 
vaccine company that provides us with our next potential blockbuster product, FluMist; we completed a 
successful Phase 3 trial with Synagis in children with congenital heart disease; we added three new 
programs to our preclinical pipeline; and we broke ground on a number of construction projects, including 
our new headquarters and research and development facility, as well as a new production facility for 
FluMist." 



-2002 Total Revenue Increased 3 7 Percent to a Record $848 Million^ 
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Mr. Mott added, "In 2003, we look forward to laxinching FluMist, moving into Phase 3 with our human 
papillomavirus vaccine for the prevention of cervical cancer, and taking two programs from our 
preclinical pipeline forward into clinical trials. We expect to achieve a major financial milestone for 
Medlmmune in 2003 with revenues exceeding $1 billion for the first time, reflecting revenue growth of 
24 percent to 30 percent. We also expect our earnings to more than double in 2003/' 

For the fourth quarter 2002, Medlnraiune reported net earnings of $85 million, or $0.33 per diluted share. 
For the year ended December 31, 2002, Medlmmune reported a loss of $1.1 billion or $4.40 per share. 
This loss reflects the impact of a $1.2 billion in-process research and development charge associated with 
the purchase of Medlmmune Vaccines (formerly known as Aviron), as well as the inclusion of 
Medlmmime Vaccines' operations in Medlmmune's results as of January 10, 2002. In 2001, 
Medlmmune reported net earnings of $99 million, or $0.45 per diluted share, for the fourth quarter, and 
$149 million, or $0.68 per diluted share for the year. 

Adjusted Results 

Medlmmune also aimoxmced "adjusted" results for 2002, which exclude certain amounts associated with 
the acquisition of Medhnmime Vaccines. Medlmmune computes "adjusted" earnings by adding back 
amounts that are related to the acquisition of Medlmmxme Vaccines, including: the in-process research 
and development charge; amortization of intangible assets; compensation expense associated with the 
assumption and vesting of unvested stock options, retention and severance payments; and amortization of 
premium on convertible subordinated notes. Medlmmune believes the "adjusted" results are more 
indicative of the underlying trends in the operations of the business, and will continue to provide 
"adjusted" results in addition to reporting earnings computed in accordance with generally accepted 
accounting principles (GAAP). The accompanying schedules present the reconciliation from GAAP 
results to "adjusted" results, with additional details included in the notes to those schedixles. 

Fourth Quarter Adjusted Earnings 

For the 2002 fourth quarter, Medlmmxme's adjusted net earnings were $92 million, or $0.36 per diluted 
share. 

Gross margins on product sales for the 2002 fourth quarter were 76 percent versus 77 percent in the 2001 
foxjrth quarter, reflecting the cost of additional royalty payments related to domestic Synagis sales in 
2002, partially offset by manufacturing cost reductions for Synagis. 

Research and development expenses rose to $30 million in the 2002 fourth quarter from $21 million last 
year. The increases were due largely to the inclusion of Medlmmune Vaccines' activities and gaining 
access to various technologies and intellectual property to advance our pipeline. 

Selling, general and administrative costs in the fourth quarter of 2002 increased to $102 million from $67 
million in the 2001 period, due primarily to increased co-promotion expenses for Synagis, the acquisition 
of Medlmmune Vaccines, and higher marketing expenses for Synagis and Ethyol. 

Other operating expenses in the fourth quarter of 2002 were $26 million compared to $2 million in the 
fourth quarter last year. In addition to pre-production expenses for FluMist, other operating expenses 
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included a $13 million charge for the write-off of plasma manufacturing assets due to the outsourcing of 
CytoGam manufacturing activities. 

The number of shares used in computing basic and diluted earnings per share increased by approximately 
34 million primarily due to shares issued for the acquisition of Medlnmiune Vaccines. 

Adjusted Earnings for the Year 2002 

Medhnmune's adjusted earnings for 2002 were $107 million, or $0.42 per diluted share. 

Gross margins on product sales for 2002 were 74 percent, down two percentage points from the 
comparable period last year, largely due to the additional royalty payments in 2002 related to domestic 
Synagis sales. 

Research and development expenses rose to $135 million in 2002 from $83 million in the 2001 year, 
largely due to the inclusion of Medlmmune Vaccines' activities, gaining access to varioxxs technologies 
and intellectual property to advance our pipeline, and the progress of the research pipeline over the course 
of2002. 

Selling, general and administrative costs in 2002 increased to $287 million from $195 million in the 2001 
period due primarily to: the acquisition of Medlmmime Vaccines; increased co-promotion expenses for 
Synagis; higher sales and marketing expenses for Synagis and Ethyol; increases in infrastructure costs to 
support the growth of the business; and costs associated with the settlement of a contractual dispute. 

Other operating expenses in 2002 were $79 million compared to $10 million in the 2001 period, primarily 
due to costs associated with the manufacture of FlxiMist and the fixed asset write-off associated with the 
outsoxircing of CytoGam manufacturing activities during the fourth quarter. 

Results for the year also reflect approximately $14 million in impairment losses on certain equity 
investments that were affected by the downward movement in the capital markets during 2002. 

The number of shares used in computing basic and diluted earnings per share increased by approximately 
33 million primarily due to shares issued for the acquisition of Medhnmime Vaccines. 

Cash and marketable securities at December 31, 2002 were $1.4 biUion compared to $778 million at 
December 3 1 , 2001 , primarily reflecting cash and securities received as a part of the acquisition of 
Medhnmune Vaccines and positive cash flow from operations. 

Looking Ahead in 2003 

The following forward-looking information is being provided as a convenience to investors. The 
guidance and objectives provided below are projections and assiune the continued growth and success of 
Medhnmune's existing business, including sales of Synagis and Ethyol, as well as the approval of 
FluMist by the FDA in the second quarter of 2003 and the subsequent initiation of sales of FluMist in the 
U.S. in the second half of 2003 and progress on Medlmmune's pipeline. Investors should note that sales 
of Synagis occur primarily during the fourth and first calendar quarters when RS V is most prevalent in the 
Northern Hemisphere, and that sales of FluMist are expected to primarily occur in the second half of the 
year, which is the most common time for yearly influenza vaccinations. The company's quarterly results 
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are expected to reflect this seasonality for its marketed products. The projections provided here are 
provided on an "adjusted" basis, except where specifically identified as GAAP. Further, the projections 
are based upon numerous assumptions, many of which Medlmmune cannot control and which may not 
develop as Medlmmxme expects. Consequently, actual results may differ materially from the guidance 
and objectives described herein. Please refer to the Disclosure Notice below. 

Guidance for the year ending December 31, 2003 

Adjusted earnings per diluted share: $0.88 to $0.93 (1 10% to 121% growth over 2002) 

• GAAP earnings per diluted share: $0.84 to $0.89 

Total revenue of $1.05 to $1.1 billion (24% to 30% growth over 2002) 

- Projected product sales growth: 21% to 25% over 2002 

- Projected growth of Synagis: 1 6% to 20% over 2002 

- Projected growth of Ethyol: 20% to 25% over 2002 

- Total FluMist revenue (product sales and other revenue from milestones and royalties): $ 120 
million to $140 million 

Gross margins: approximately 71% of product sales 

• Research and development expense: projected to range from $140 million to $145 million 

• Selling, general and administrative: projected to be 32% to 33% of product sales 
Other expenses: projected to range from $17 million to $20 million 

Tax rate: approximately 37% 

Guidance for the quarter ending March 31, 2003 

• Adjusted earnings per diluted share: $0.40 to $0.43 (38% to 48% growth over 2002) 

• GAAP earnings per diluted share: $0.38 to $0.41 

Total revenue: $410 million to $425 million (24% to 29% growth over 2002) 

Conference Call & Webcast 

Medhnmune is offering a live webcast of a discussion by Medlmmune management of its earnings and 
other business results on Thursday, January 30, 2003 at 8:00 a.m. ET. The live webcast maybe accessed 
on Medlnmiune*s website at www.medimmune.com. A replay of the webcast will also be available via 
our website until February 6, 2003. An audio replay of the webcast will be available beginning at 1 1 :00 
a.m. ET on January 30, 2003 until midnight February 6, 2003 by calling (888) 286-8010. The pass code 
for the audio replay is 71 8 1 5. 

About Medlmmune 

Medlmmime is a leading biotechnology company focused on researching, developing and 
commercializing products to prevent or treat infectious disease, autoimmune disease and cancer. 
Medlnmiune actively markets three products, Synagis® (palivizumab), Ethyol® (amifostine) and 
CytoGam® (cytomegalovirus immune globulin intravenous (hiraian)), and has additional products in 
clinical testing. Medhranxme employs approximately 1,600 people, is headquartered in Gaithersburg, 
Maryland, and has additional operations in Frederick, Maryland, as well as Pennsylvania, California, the 
United Kingdom and the Netherlands. For more information on Medlmmune, visit the company's website 
at www.medimmvme.com . 

Synagis® is marketed for the prevention of serious lower respiratory tract disease caused by respiratory 
syncytial virus in pediatric patients at high risk of RSV disease, which is prominent in the Northern 
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Hemisphere from October through May (see foil prescribing information at www.medimmiine.com). 
Ethyol® is marketed for the reduction of both cumulative renal toxicity associated with repeated 
administration of cisplatin in patients with advanced ovarian cancer or non-small cell lung cancer 
CNSCLC") and moderate to severe xerostomia in patients undergoing post-operative radiation treatment 
for head and neck cancer, where the radiation port includes a substantia portion of the parotid (see foil 
prescribing information at www.medimmune.com), CytoGam® is marketed for the prophylaxis against 
cytomegalovirus disease associated with transplantation of kidney, lung, liver, pancreas, and heart (see 
foil prescribing information at www.medimmune.com ). FluMist™ is Medlmmune's investigational live 
attenuated intranasal influenza vaccine currently under review by the U.S. Food and Drug Administration. 

DISCLOSURE NOTICE: The information contained in this document is as of January 30, 2003, and will not be updated as a result of new 
information or future events. This document contains forward - looking statements regarding Medlmmune *s future financial performance 
and business prospects. Those statements involve substantial risks and uncertainties. You can identify those statements by the fact that they 
contain words such as '^anticipate, " "believe, " "estimate, " "expect, " "intend, '* "project " or other terms of similar meaning. Those 
statements reflect management *s current beliefs and are based on numerous assumptions, which Medlmmune cannot control and which may 
not develop as Medlmmune expects. Consequently, actual results may differ materially from those projected in the forward - looking 
statements. Among the factors that could cause actual results to differ materially are: seasonal demand for and continued supply of our 
principal product, Synagis; whether FluMist receives clearance by the Food and Drug Administration and, if it does, whether it will be 
successfully launched at a favorable price; availability of competitive products in the market; availability of third-party reimbursement for 
the cost of our products; effectiveness and safety of our products; exposure to product liability, intellectual property or other types of 
litigation; foreign currency exchange rate fluctuations; changes in generally accepted accounting principles; growth in costs and expenses; 
the impact of acquisitions, divestitures and other unusual items; and the risks, uncertainties and other matters discussed in Medlmmune 's 
Annual Report on Form 1 0-K for the year ended December 31, 2001 and in its periodic reports on Forms 1 0-Q and 8-K filed with the U.S. . 
Securities and Exchange Commission. Medlmmune cautions that RSV disease occurs primarily during the winter months; Medlmmune 
believes its operating results will reflect that seasonality for the foreseeable Juture. Medlmmune is also developing several products 
(including FluMist) for potential juture marketing. There can be no assurance that such development efforts will succeed, that such products 
will receive required regulatory clearance or that, even if such regulatory clearance were received, such products would ultimately achieve 
commercial success. 

- Tables Follow - 
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Medlmmune, Inc. 

Condensed Consolidated Statements of Operations (1) 

(in thousands, except per share data) 



Revenues: 

Product sales 
Other revenue 

Costs and expenses: 
Cost of sales 

Research and development 

Selling, general and administrative 

Other operating expenses 

Acquired in-process research and development 



Interest income, net 

Loss on investment activities 

Earnings (loss) before income taxes 
Provision for income taxes 
Net earnings (loss) 



Three Months Ended December 3 1 , 
2002 2001 
(Unaudited) 



Year Ended December 3 1 . 
2002 2001 



$ 


348,730 


$276,021 


$ 785,961 


$ 


579,529 




33.020 


16.682 


61.778 




39.150 




38L750 


292.703 


847.739 




618.679 




83,112 


62,437 


200,927 




138,707 




33,714 


21,369 


144,150 




82,985 




105,132 


66,671 


299,323 




194,841 




31,918 


1,937 


100,029 




9,606 








1.179.321 








253.876 


152.414 


1.923.750 




426.139 




10,028 


7,955 


40,245 




35,926 




f3.408^ 




04.074^ 








134,494 


148,244 


(1,049,840) 




228,466 




49.903 


49.738 


48.175 




79.506 


s 


84.591 


$ 98.506 


X 098.01 5^ 


$ 


148.960 



Basic earnings (loss) per share 

Shares used in computing basic earnings (loss) per share 



JLM t 0-46 



251-078 2U.27% 



it 070 
2n.^7S 



Diluted earnings (loss) per share $ 0.33 $ 0.45 

Shares used in computing diluted earnings (loss) per share 255.297 220.582 



249.625 



?l: 0.68 
220.101 



Note: 

(1) As of January 10, 2002, the company has included the results of operations for Medlnunune Vaccines, Inc., formerly 
Aviron, which was acquired through an exchange offer and merger transaction valued at $1 .6 billion. 
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Medlmmune, Inc. 

Adjusted Consolidated Statements of Operations (Unaudited) 

(in thousands, except per share data) 

Three Months Ended December 3 1 . 2002 Three Months Ended 
Acquisition-related December 31. 2001 

Historical (1) Adjustments (2) Adjusted Historical 

Revenues: 



Product sales 
Other revenue 


$ 


348,730 
33,020 


$ 






$ 


348,730 
33.020 


$ 


276,021 
16.682 






381.750 




- 






381.750 




292.703 


Costs and expenses: 
Cost of sales 

Research and development 
Selling, general and administrative 
Other operating expenses 




83,112 
33,714 

105,132 
31,918 

253,876 




- 

(3,730) 
(3.225) 
f6.366) 

n3.32n 


(3) 
(4) 
(5) 




83,112 
29,984 

101,907 
25.552 

240,555 




62,437 
21,369 
66,671 
1.937 
152.414 


Interest income, net 

Loss on investment activities 




10,028 
f3.408) 




(466) 


(6) 




9,562 
(3,408) 




7,955 


Earnings before income taxes 
Provision for income taxes 
Net earnings 


$ 


134,494 
49.903 
84.591 


s 


12,855 
5.296 
7.559 




$ 


147,349 
55.199 
92.150 


$ 


148,244 
49,738 
98.506 


Basic earnings per share 


$ 


0.34 


s 


0.03 




s 


0.37 


$ 


0.46 


Shares used in computing basic earnings per share 




251.078 










251.078 




214.273 


Diluted earnings per share 


S 


0.33 


s 


0.03 




$ 


0.36 


s 


0.45 


Shares used in computing diluted earnings per share 




255.297 










255.297 




220.582 



Notes: 

(1) Historical results were prepared in accordance with accounting principles generally accepted in the United States of America and 
include the results of operations for Medlnunune Vaccines, Inc., as of January 10, 2002. 

(2) Acquisition-related adjustments are the amounts listed in notes (3) through (6) that are related to the company's acquisition of 
Medlmmune Vaccines, Inc. 

(3) Consists of $0.7 million, principally for stock compensation expense for unvested stock options assumed in conjunction with the 
merger transaction; $1 .7 million for retention payments; and $1 .3 million for stock compensation expense for acceleration of stock 
options in connection with a retention plan. 

(4) Consists of $2.5 million, principally for amortization of intangible assets and stock compensation expense for unvested stock options 
assumed in conjunction with the merger transaction; $0.5 million for retention payments; and $0.2 million for stock compensation 
expense for acceleration of stock options in connection with a retention plan. 

(5) Consists of $2.8 million, principally for amortization of intangible assets and stock compensation expense for im vested stock options 
assumed in conjunction with the merger transaction; $2.2 million for retention payments; and $1.3 million for stock compensation 
expense for acceleration of stock options in connection with a retention plan. 

(6) Consists of $0.5 million, relating to the amortization of premium on Medlmmune Vaccines' Convertible Subordinated Notes. 



-more- 



MEDIMMUNE reports 2002 FOURTH QUARTER AND YEAR-END RESULTS 
PAGES 



Medlmmune, Inc. 

Adjusted Consolidated Statements of Operations (Unaudited) 

(in thousands, except per share data) 

Year Ended December 3 1 . 2002 Year Ended 

Acquisition-related December 31. 2001 

Historical rn Adjustments (2^ Adjusted Historical 

Revenues: 



Product sales 
Other revenue 


$ 785,961 
61.778 


$ 


$ 


785.961 
61.778 


$ 


579,529 
39.150 




847.739 






847.739 




618.679 


Costs and expenses: 
Cost of sales 

Research and development 

Selling, general and administrative 

Other operating expenses 

Acquired in-process research and development 


200,927 
144,150 
299!323 
100 029 
1.179.321 


^9 386"^ (3^ 
(11,857) (4) 

n.l79.32n (7) 




200,927 
134 764 
287^466 
7Q 714 




138,707 

0^,70.^ 

194,841 


1.923.750 


(1,221,379) 




702.371 




426.139 


Interest income, net 

Loss on investment activities 


40,245 
ri4.074) 


(1.818) (6) 




38,427 
(14.074^ 




35,926 


(Loss) earnings before income taxes 
Provision for income taxes 
Net (loss) earnings 


(1,049,840) 
48.175 
$n,098.015^ 


1,219,561 
14.972 
$L204.589 


s 


169,721 
63.147 
106,574 


s 


228,466 
79.506 
148.960 


Basic (loss) earnings per share 


$ ^4.40^ 


$ 4-83 


s 


0.43 


$ 


0.70 


Shares used in computing basic (loss) earnings per share 


249-625 






249,625 




213.378 


Diluted (loss) earnings per share 


$ (4.40) 


$ 4.82 


s 


0.42 


s 


0,68 


Shares used in computing diluted (loss) eamings per share 


249-625 






252.653 




220.101 



Notes: 

(1) Historical results were prepared in accordance with accounting principles generally accepted in the United States of America and 
include the results of operations for Medlmmune Vaccines, Inc. as of January 1 0, 2002. 

(2) Acquisition-related adjustments are the amounts listed in notes (3) through (7) that are related to the company's acquisition of 
Medlmmune Vaccines, Inc. 

(3) Consists of $4.6 million, principally for stock compensation expense for unvested stock options assumed in conjunction with the 
merger transaction; $1.7 million for retention payments; $1.3 million for stock compensation expense for acceleration of stock 
options in connection with a retention plan; and $1.8 million relating to retention payments and stock compensation expense for 
acceleration of stock options for certain executives of the acquired entity. 

(4) Consists of $1 1 .1 million, principally for amortization of intangible assets and stock compensation expense for unvested stock 
options assumed in conjunction with the merger transaction; $0.5 million for ret«ition payments; and $0.2 million for stock 
compensation expense for acceleration of stock options in connection with a retention plan. 

(5) Consists of $1 3.2 million, principally for amortization of intangible assets and stock compensation expense for unvested stock 
options assumed in conjunction with the merger transaction; $2.2 million for retention payments; $1.3 million for stock 
compensation expense for acceleration of stock options in connection with a retention plan; and $4.0 million relating to retention 
payments and stock compensation expense for acceleration of stock options for certain executives of the acquired entity. 

(6) Consists of $1 .8 million relating to the amortization of premium on Medlmmune Vaccines' Convertible Subordinated Notes. 

(7) Represents the fair value of purchased in-process technology of $ 1 ,2 billion, primarily related to Medlmmune Vaccines' lead 
product candidate, FluMist, which has not been approved by the FDA. 
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Medlmmune, Inc. 

C ndensed Consolidated Balance Sheets (1) 

(in thousands) 





December 31, 


December 1 1 




2002 


2001 


Assets: 






Cash and marketable securities 


$ 1,423,056 


$ 777,690 


Trade and contract receivables, net 


124,172 


127,960 


Inventory, net 


59,963 


52,691 


Deferred taxes, net 


247,773 


163,641 


Property and equipment, net 


183,992 


95,402 


Goodwill and intangible assets, net 


129,245 




Other assets 


20,088 


19.471 




$ 2.188.289 


$ L236.855 


Liabilities and shareholders' equity: 






Accounts payable 


$ 19,773 


$ 5,873 


Accrued expenses 


231,407 


160,154 


Other liabilities 


37,669 


17,011 


Long term debt 


222,206 


9,544 


Shareholders' equity 


L677.234 


1,044,273 




$ 2.188.289 


$ 1.236.855 


Common shares outstanding 


251.262 


214,484 



Note: 

(1) Certain prior year amounts have been reclassified to conform to the current presentation. 
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MEDIMMUNE REPORTS RECORD REVENUES 
FOR 2003 SIX-MONTH PERIOD AND SECOND QUARTER 



-Strong Product Sales Growth and Recent FDA Approval of FluMist^^ Driving Positive Results- 

2003 Six-Month Highlights 

• Total revenues increased 41 percent to $554 million 

• Worldwide Synagis® sales increased 37 percent to $447 million 

• Ethyolcg) sales grew 49 percent to $52 million 

• Adjusted net earnings more than doubled to $128 million ($0.50 per diluted share); GAAP earnings 
grew to $ 1 23 million ($0.48 per diluted share) 

• FluMist™ approved for marketing by the FDA and recommended by Advisory Conmiittee on 
Immxmization Practices 

• Formed alliance with Micromet to develop MT103 for B cell lymphoma 

GAITHERSBURG, MD, July 24, 2003 - Medlmmune, Inc. (Nasdaq: MEDI) today announced that 
total revenues for the first six months of 2003 increased 41 percent to $554 million from $393 million 
in the first six months of 2002. Product sales for the 2003 six-month period grew 37 percent to $518 
million, driven primarily by a 37-percent increase in sales of Synagis® (palivizumab) to $447 million 
and by a 49-percent increase in sales of Ethyol® (amifostine) to $52 million. 

Medlmmune's total revenues for the 2003 second quarter increased 85 percent to $1 18 million from 
$64 million in the 2002 second quarter. Sales of Synagis in the 2003 quarter increased 69 percent to 
$55 million, while sales of Ethyol grew 49 percent to $25 million. Other revenues for the 2003 second 
quarter included approximately $28 million in milestone payments for the approval of FlxiMist™ 
(influenza virus vaccine live, intranasal) and for exceeding $100 million in end-user sales of Synagis 
outside the U.S. in a single respiratory syncytial virus (RSV) season. 

"What a quarter for the company, and more importantly, what an exciting time in our history," 
commented David M. Mott, Medlnmiune's chief executive officer. 'The second quarter of 2003 was 
incredibly productive on all fronts, with Synagis and Ethyol performing well ahead of plan and 
FluMist receiving marketing approval by the U.S. Food and Drug Administration and favorable 
recommendations from the Advisory Committee on bnmunization Practices, In other parts of the 
business, we've recently completed an issuance of $500 million of Convertible Notes, and begun a 
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multi-year stock repurchase program. We also continue to build our pipeline with the recently 
announced alliance with Micromet, a private German biotechnology company." 

For the first six months of 2003, Medlmmune reported net earnings of $123 million, or $0.48 per 
diluted share, computed in accordance with generally accepted accomting principles (GAAP). For the 
first six months of 2002, Medlmmune reported a GAAP net loss of $1.1 billion, or $4.62 per share. 
The 2002 loss primarily reflects the impact of a $1.2 billion charge for acquired in-process research 
and development associated with the acquisition of Medlmmune Vaccines, Inc. (formerly known as 
Aviron) in January 2002. 

For the second quarter of 2003, Medlmmune reported net earnings of $13 million, or $0.05 per diluted 
share on a GAAP basis. In the 2002 second quarter, Medlmmime reported a net loss of $29 million, or 
$0. 12 per share, on a GAAP basis. 

Cash and marketable securities at June 30, 2003 were $1.6 billion, up fi-om $1.4 billion at December 
31, 2002, primarily due to positive cash flow fi'om the company's ongoing business operations. 

Adjusted Results 

Medlmmune also announced "adjusted" results today, which exclude certain amounts associated with 
the acquisition of Medlmmune Vaccines. Medlmmune computes adjusted earnings in both years by 
adding back amounts that are related to the acquisition of Medlmmime Vaccines. In 2003, fliese 
amounts included: amortization of intangible assets; compensation expense associated with the 
assumption and vesting of unvested stock options; retention payments; and amortization of the 
premium on convertible subordinated notes acquired as a part of the acquisition of Medlmmune 
Vaccines. In 2002, the adjusted amounts also included the acquired in-process research and 
development charge and severance payments in addition to amounts for the items previously listed. 
Medhnmxme believes the adjusted results are more indicative of the underlying trends in the operations 
of the business, and will continue to provide adjusted results in addition to reporting earnings 
computed in accordance with GAAP. The accompanying schedules present the reconciliation fi-om 
GAAP results to adjusted resxilts, with additional details included in the notes to those schedixles. 

2003 Six Month Adjusted Earnings 

For the 2003 first half, Medlmmune's adjusted net earnings more than doubled over the 2002 first half 
to $128 million, or $0.50 per diluted share. In the first six months of 2002, Medlmmxme's adjusted net 
earnings were $46 million, or $0. 1 8 per diluted share. 

Gross margins on product sales for the 2003 first half were 76 percent compared to 75 percent in the 
2002 first half, due to higher margins, particularly for Synagis, which are largely a result of lower sales 
allowances that increased net product sales. 

Research and development (R&D) expenses decreased to $58 million in the 2003 first half from $74 
million in the 2002 first half, due largely to the completion of several late-stage clinical trials by the 
end of 2002, including Phase 2 clinical trials with siplizumab, and the Phase 3 Synagis clinical trial in 
congenital heart disease patients firom which data were submitted to the FDA in December 2002. 
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Selling, general and administrative (SG&A) costs in the 2003 first half increased to $169 million from 
$137 million in the 2002 first half, due primarily to increases in co-promotion expenses for Synagis. 

Other operating expenses in the 2003 first half were $20 million compared to $33 million in the 2002 
first half. The decrease is due to the shift in the costs of FluMist manufacturing that are in inventory 
this year, but were expensed as other operating costs in the prior year. 

Medlmmune estimates its effective tax rate to be 37 percent for the 2003 period, compared to 36 
percent in the first half of 2002. The increase is largely due to a reduction in the amount of credits 
available for research and development activities relative to the growth in earnings. 

2003 Second Quarter Adjusted Earnings 

For the 2003 second quarter, Medlmmune's adjusted net earnings increased to $15 million, or $0.06 
per diluted share, compared to an adjusted loss of $25 million, or $0.10 per share, for the 2002 second 
quarter. Gross margins on product sales were 73 percent in both the 2003 and 2002 quarters, 

R&D expenses decreased to $28 million in the 2003 second quarter from $33 million in the 2002 
second quarter, due largely to the completion of several late-stage clinical trials by the end of 2002, 
including Phase 2 clinical trials with siplizumab, and the Phase 3 Synagis clinical trial in congenital 
heart disease patients from which data were submitted to the FDA in December 2002. 

SG&A costs in the 2003 second quarter increased to $53 million from $45 million in the comparable 
2002 period, due primarily to increased co-promotion expenses for Synagis associated with the 
product's domestic sales growth and a modest increase in the size of the sales force associated with the 
marketing launch of FluMist. 

Other operating expenses in the 2003 second quarter were $1 million compared to $19 million in the 

2002 second quarter. The decrease is due to the shift in the costs of FluMist manufacturing that are in 
inventory this year, but were expensed as other operating costs in last year's quarter. 

Looking Ahead in 2003 

Medlmmune is providing both GAAP and adjusted guidance, as well as a reconciliation between the 
two, as a convenience to its investors. As previously described in this press release, Medlmmune' s 

2003 adjusted guidance excludes certain amounts associated with the acquisition of Medlmmune 
Vaccines. To reconcile Medlmmune' s adjusted guidance to its GAAP guidance for 2003, the 
following acquisition-related expenses should be excluded from the GAAP guidance: approximately 
$4 million in cost of sales; approximately $2 million in R&D; approximately $9 million in SG&A; and 
approximately $5 million in other operating expenses. In addition, approximately $2 million of net 
interest income should be excluded from the GAAP guidance to reconcile to the adjusted guidance. 
The guidance and objectives provided below are projections and are based upon nxunerous 
assumptions, many of which Medlmmune cannot control and that may not develop as Medlmmune 
expects. Consequently, actual results may differ materially from the guidance and objectives described 
in this release. Please refer to the Disclosure Notice below. 
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Guidance for the Year Ending December 31, 2003 

Medlmmune has increased its 2003 guidance for total revenues, product sales and Synagis sales due to 
stronger than expected growth in Synagis in the first half of the year. The company also increased its 
R&D guidance due to costs associated with advancing and expanding the product pipeline. Other than 
these specifically identified items, all other previously stated financial guidance remains unchanged. 

Revenue Guidance for 2003 

• Total revenues: $1.1 billion to $1,15 billion (30% to 36% growth over 2002) 

- Product sales: 27% to 31% over 2002 

- Synagis revenues: 23% to 27% over 2002 

- Ethyol revenues: 20% to 25% over 2002 

- Total FluMist revenues (product sales and other revenues, primarily firom milestones and 
royalties): $120 million to $140 million 

GAAP Guidance for 2003 

• Earnings per diluted share: $0.84 to $0.89 (compared to a 2002 loss of $4.40 per share) 

• Gross margins: approximately 7 1 % of product sales 

• R&D: $1 57 million to $ 1 62 million 

• SG&A: 34% to 35% of product sales 

• Other operating expenses: $21 million to $24 million 

• Tax rate: approximately 37% 

Adjusted Guidance for 2003 

• Earnings per diluted share: $0.88 to $0.93 (110% to 121% growth over 2002) 

• Gross margins: approximately 71% of product sales 

• R&D: $155 million to $160 million 

• SG&A: 33% to 34% of product sales 

• Other operating expenses: $1 7 million to $20 million 

• Tax rate: approximately 37% 

Guidance for the Quarter Ending September 30, 2003 

For the first time, Medlmmune is providing the following guidance for the third quarter of 2003. The 
difference between the GAAP and adjusted guidance is approximately $3 million of net expenses 
associated with the acquisition of Medlmmune Vaccines. 

• Loss per share: 

- Adjusted: ($0.08) to ($0. 1 1 ) 

- GAAP: $(0.09) to ($0.12) 

• Total revenues: $85 miUion to $95 million 

Conference Call & Webcast 

Medlmmune is offering a live webcast of a discussion by Medlmmune management of its earnings and 
other business results on Thxirsday, July 24, 2003 at 8:00 a.m. Eastern Time. The live webcast may be 
accessed in the investor section of Medlmmxme's website, www.medimmune.com. A replay of the 
webcast will also be available via our website until August 1, 2003. An audio replay of the webcast 
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will be available, beginning at 1 1 :00 a.m. Eastern Time on July 24, 2003 and ending at midnight 
August 1, 2003 by calling (888) 286-8010. The pass code for the audio replay is 95451238. 

About Medlmmune 

Medlmmxme is a leading biotechnology company focused on researching, developing and 
conmiercializing products to prevent or treat infectious disease, autoimmune disease and cancer. 
Medlnmiune actively markets four products, Synagis® (palivizumab), FluMist™ (influenza virus 
vaccine live, intranasal), Ethyol® (amifostine) and CytoGam® (cytomegalovirus immune globulin 
intravenous (human)), and has additional products in clinical testing. Medlnmiune employs 
approximately 1,700 people, is headquartered in Gaithersburg, Maryland, and has additional operations 
in Frederick, Maryland, as well as Pennsylvania, California, tiie United Kingdom and the Netherlands. 
For more information on Medlmmune, visit the company's website at www.medinmiune.com. 

Synagis is marketed for the prevention of serious lower respiratory tract disease caused by respiratory 
syncytial virus in pediatric patients at high risk of RSV disease, which is prominent in the Northem 
Hemisphere from October through May. FluMist is marketed for active immunization for the 
prevention of disease caused by influenza A and B viruses in healthy children and adolescents, 5-17 
years of age, and healthy adults, 1 8-49 years of age. Ethyol is marketed for the reduction of both 
cumulative renal toxicity associated with repeated administration of cisplatin in patients with advanced 
ovarian cancer or non-small cell lung cancer and moderate to severe xerostomia in patients undergoing 
post-operative radiation treatment for head and neck cancer, where the radiation port includes a 
substantial portion of the parotid. CytoGam is marketed for the prophylaxis against cytomegalovirus 
disease associated with transplantation of kidney, lung, liver, pancreas, and heart. For fiill prescribing 
information of all of Medlmmime's products, see the company's website at www.medimmune.com. 

DISCLOSURE NOTICE: The information contained in this document is as of July 24, 2003 and will not be updated as a result of new 
information or future events. This document contains forward-looking statements regarding Medlmmune *s juture financial performance 
and business prospects. Those statements involve substantial risks and uncertainties. You can identify those statements by the fact that 
they contain words such as **anticipate, ** "believe, " "estimate, " "expect, " "intend, " "project" or other terms of similar meaning. 
Those statements reflect management's current beliefs and are based on numerous assumptions, which Medlmmune cannot control and 
which may not develop as Medlmmune expects. Consequently, actual results may differ materially from those projected in the forward- 
looking statements. Among the factors that could cause actual results to differ materially are: seasonal demand for and supply of 
Synagis and FluMist; whether FluMist will be successfully launched at a favorable price; availability of competitive products in the 
market; availability of third-party reimbursement for the cost of our products; effectiveness and safety of our products; exposure to 
product liability, intellectual property or other types of litigation; foreign currency exchange rate fluctuations; changes in generally 
accepted accounting principles; growth in costs and expenses; the impact of acquisitions, divestitures and other unusual items; and the 
risks, uncertainties and other matters discussed in Medlmmune *s Annual Report on Form W-K for the year ended December 31, 2002, 
its quarterly reports on Form iO-Q and its current reports on Form 8-K filed with the U.S. Securities and Exchange Commission. 
Medlmmune cautions that RSV disease and influenza occur primarily during the winter months; Medlmmune believes its operating 
results will reflect that seasonality for the foreseeable fixture. Medlmmune is also developing several products for potential Juture 
marketing. There can be no assurance that such development efforts will succeed, that such products will receive required regulatory 
clearance or that, even if such regulatory clearance were received, such products would ultimately achieve commercial success. This 
press release contains certain financial measures that are adjusted to exclude amounts required by GAAP, and includes the most directly 
comparable GAAP measure for each adjusted measure, as well as a reconciliation between the GAAP results and the adjusted results. 
This press release can be found on Medlmmune 's website at http://www.medimmune.com in the box marked "News " or with the archived 
press releases on the Investor Summary page. 

- Tables Follow - 
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Medlmmune, Inc. 

Condensed Consolidated Statements of Operations (Unaudited) 

(in thousands, except per share data) 

Three Months Ended June 30, Six Months Ended June 30, 







2003 


2002 


2003 


2002 


Revenues: 












Product sales 


$ 


85,864 


$ 57,330 


$ 518,299 


$ 377,998 


Other revenue 




31.935 


6.392 


35^446 


15,357 






117.799 


63.722 


553.745 


393.355 


Costs and expenses: 










Cost of sales 




23,197 


15,642 


126,028 


95,519 


Research and development 




28,904 


34,545 


59,568 


78,614 


Selling, general and administrative 




55,495 


47,354 


173.581 


142,994 


Other operating expenses 




1,415 


22,152 


22,871 


43,993 


Acquired in-process research and development 










1.179.321 






109.011 


119.693 


382.048 


1.540.441 


Interest income, net 




12,706 


10,096 


23,897 


19,268 


Loss on investment activities 




n39^ 


ao9^ 


f396^ 


no9^ 


Earnings (loss) before income taxes 




21,355 


(45,984) 


195,198 


(1,127,927) 


Provision (benefit) for income taxes 




7,901 


fl6.528) 


72.223 


18.387 


Net earnings (loss) 


i. 


13.454 


$ (29.456^ 


$ 122.975 


$n.l46.314^ 


Basic earnings (loss) per share 


$ 


0.05 




$ 0.49 


$ (4.62) 


Shares used in computing basic earnings (loss) per share 




252J06 


250.161 


251.836 


248.110 


Diluted earnings (loss) per share 


$ 


0.05 


$ (Q.m 


$ 0.48 


% (4.62^ 


Shares used in computing diluted earnings (loss) per share 




258.200 


250.161 


257.390 


248.110 
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Medlmmune, Inc. 

Selected Financial Information - Reconciliation of GAAP to Adjusted Results (Unaudited) 

(in thousands, except per share data) 



Three Months Ended June 30. 2003 Three Months Ended June 30. 2002 

Acquisition-related Acquisition-related 



Revenues: 

Product sales 
Other revenue 


GAAP (1) 

$ 85,864 
3K935 


Adju$tments (2) 
$ 


$ 


Adjusted 

85,864 
31,935 


GAAP (1) 

$ 57,330 
6.392 


Adiustments (2) 
$ 


$ 


Adjusted 

57,330 
6.392 






117.799 








117,799 




63,722 


- 




63.722 


Costs and expenses: 
Cost of sales 

Research and development 
Selling, general and administrative 
Other operating expenses 
Acquired in-process 

research and development 




23.197 
28,904 
55,495 
1,415 




(1,154) 
(2,057) 


(3) 
(4) 


23,197 
27,750 
53,438 
1,415 




15,642 
34^545 
47,354 
22,152 


(U78) (6) 
(2.607) (7) 
(3,448) (8) 




15,642 
33,267 
44,747 
18,704 




109.011 




n.2in 




105.800 




119.693 


f7.333) 




112.360 


Interest income, net 

Loss on investment activities 




12,706 
n39^ 




(466) 


(5) . 


12,240 
(139) 




10,096 
(109) 


(886) (9) 




9,210 

am 


Earnings (loss) before income taxes 
Provision for income taxes 
Net earnings (loss) 


S 


21,355 
7.901 
13.454 


S 


2,745 
1.016 
1.729 


$ 


24,100 
8.917 
15.183 


s 


(45,984) 
06.528^ 
r29.456^ 


6,447 
2281 
$ 4.166 


S 


(39,537) 
a4.247> 
r25.290^ 


Basic earnings (loss) per share 


S 


0.05 


s 


0.01 


$ 


0.06 


s 


ro.i2^ 


$ 0.02 


S 


(O.IO) 


Shares used in computing 

basic eamings (loss) per share 




252,106 








252.106 




250.161 






250.161 


Diluted eamings (loss) per share 


s 


0.05 




O.OI 


S 


0.06 


s 




$ 0.02 


s 


rojo) 


Shares used in confuting 

diluted eamings (loss) per share 




258J200 








258J200 




250.161 






250.161 



(1 ) GAAP results are the company's historical results that were prepared in accordance with accounting principles generally accepted 
in the United States of America and include the results of operations for Medlmmune Vaccines, Inc. beginning January 10, 2002. 

(2) Acquisition-related adjustments are the amounts listed in notes (3) through (9) that are related to the company's acquisition of 
Medlmmune Vaccines, Inc. 

(3) Consists of $0.4 million, principally for stock compensation expense for unvested stock options assumed in conjunction with the 
merger transaction, $0.3 million for retention payments, and $0.4 million for stock compensation expense for acceleration of 
stock options in connection with a retention plan. 

(4) Consists of $2. 1 million, principally for amortization of intangible assets and stock compensation expense for unvested stock 
options assumed in conjunction with the merger transaction. 

(5) Consists of $0.5 million relating to the amortization of premium on Medlmmune Vaccines* Convertible Subordinated Notes. 

(6) Consists of $1 .3 million, principally for stock compensation expense for unvested stock options assumed in conjunction with the 
merger transaction 

(7) Consists of $2.6 million, principally for amortization of intangible assets and stock compensation expense for unvested stock 
options assumed in conjunction with the merger transaction. 

(8) Consists of $3.4 million, principally for amortization of intangible assets and stock compensation expense for unvested stock 
options assumed in conjunction with the merger transaction. 

(9) Consists of $0.9 million relating to the amortization of premium on Medlmmune Vaccines' Convertible Subordinated Notes. 
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Medlmmune, Inc. 

Selected Financial Information - Reconciliation f GAAP to Adjusted Results (Unaudited) 

(in thousands, except per share data) 



Six Months Ended June 30. 2003 



Acquisition-related 



Six Months Ended June 30. 2002 



Acquisition-related 



Revenues: 

Product sales 
Other revenue 

Costs and expenses: 
Cost of sales 

Research and development 
Selling, general and administrative 
Other operating expenses 
Acquired in-process 

research and development 



Interest income, net 

Loss on investment activities 

Earnings (loss) before income taxes 
Provision for income taxes 
Net earnings (loss) 

Basic earnings (loss) per share 

Shares used in computing 

basic earnings (loss) per share 

Diluted earnings (loss) per share 

Shares used in computing 

diluted earnings (loss) per share 



GAAP m 


Adiustments (2) 




Adiusted 


GAAP m 


Adiustments (2) 




Adiusted 


$ 


518,299 


$ 


$ 


518,299 


$ 


377,998 






377,998 




35.446 






35.446 




15.357 






15.357 




553.745 


- 




553.745 




393.355 


- 




393.355 




126,028 










95,519 












(2,052) 


(3) 


57,516 




78,614 


(4,564) (7) 




74,050 




173,581 


(4,207) 


(4) 


169,374 




142,994 


(5.903) (8) 




137,091 




22,871 


(3,164) 


(5) 


19,707 




43,993 


(11,018) (9) 




32,975 














1.179.321 










382.048 


(9,423) 




372.625 




1,540,441 


(1.200.806^ 




339.635 




23,897 


(932) 


(6) 


22,965 




19,268 


(886) (11) 




18,382 




(396) 






(396) 




(109) 






(109) 




195,198 


8,491 




203,689 




(1,127,927) 


1,199,920 




71,993 






3,142 




75,365 




18,387 


7.354 




25,741 


s 


122.975 


$ 5^349 




128.324 


s 


n.146.314^ 


$1,192,566 


$ 


46.252 


s 


0.49 


$ 0.02 


s 


0.51 


s 


(4.62) 


$ 4.81 


S 


0.19 




251,836 






251.836 




248.110 






248.110 


s 


0.48 


$ 0.02 


s 


0.50 


s 


r4.62^ 


$ 4.80 


S 


0.18 




257.390 






257.390 




248.110 






254.781 



(1 ) GAAP results are the company's historical results that were prepared in accordance with accounting principles generally accepted 
in the United States of America and include the results of operations for Medlmmune Vaccines, Inc. beginning January 10, 2002. 

(2) Acquisition-related adjustments are the amounts listed in notes (3) through (11) that are related to the company's acquisition of 
Medlnunune Vaccines, Inc. 

(3) Consists of $0.9 million, principally for stock compensation expense for imvested stock options assumed in conjunction with the 
merger transaction, $0.5 million for retention payments, and $0.7 million for stock compensation expense for acceleration of 
stock options in connection with a retention plan. 

(4) Consists of $4.2 million, principally for amortization of intangible assets and stock compensation expense for unvested stock 
options assumed in conjunction with the merger transaction. 

(5) Consists of $2.7 million, principally for amortization of intangible assets and stock compensation expense for unvested stock 
options assumed in conjunction with the merger transaction, $0.2 million for retention payments, and $0.2 million for stock 
compensation expense for acceleration of stock options in connection with a retention plan. 

(6) Consists of $0.9 million relating to the amortization of premium on Medlnunune Vaccines' Convertible Subordinated Notes, 

(7) Consists of $2.8 million, principally for stock compensation expense for unvested stock options assumed in conjunction with the 
merger transaction, and $1.8 million relating to retention payments and stock compensation expense for acceleration of stock 
options for certain executives of the acquired entity. 

(8) Consists of $5. 1 million, principally for amortization of intangible assets and stock compensation expense for unvested stock 
options assumed in conjunction with the merger transaction, and $0.8 million relating to retention payments and stock 
compensation expense for acceleration of stock options for certain executives of the acquired entity. 

(9) Consists of $7.0 million, principally for amortization of intangible assets and stock compensation expense for imvested stock 
options assumed in conjunction with the merger transaction, and $4.0 million relating to retention payments and stock 
compensation expense for acceleration of stock options for certain executives of the acquired aitity. 

(10) Represents the fiadr value of purchased in-process technology of $1 .2 billion, primarily related to Medlmmune Vaccines' lead 
product candidate, FluMist, which was approved by the FDA on June 17, 2003 

(11) Consists of $0.9 million relating to the amortization of premium on Medlmmune Vaccines' Convertible Subordinated Notes. 
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Medlmmune, Inc. 

C ndensed Consolidated Balance Sheets (1) 

(in thousands) 



June 30, 
2003 



Assets: 

Cash and marketable securities 
Trade and contract receivables, net 
Inventory, net 
Deferred taxes, net 
Property and equipment, net 
Goodwill and intangible assets, net 
Other assets 



Liabilities and shareholders' equity: 
Accounts payable 
Accrued expenses 
Other liabilities 
Long term debt 
Shareholders* equity 



(unaudited) 

$ 1,587,973 
40,073 
81,379 
185,768 
215,520 
120,925 
28387 
$ 2.260.025 



$ 12,300 
149,253 
38,124 
217,029 
1.843.319 
$ 2.260.025 



December 31, 
2002 



$ 1,423,056 
124,172 
59,963 
247,773 
183,992 
129,245 
20.088 
$ 2.188.289 



$ 19,773 
231,407 
41,519 
218,356 
1.677.234 
$ 2.188.289 



Common shares outstanding 



252.391 



251.262 



(1) Certain prior year amounts have been reclassified to conform to the current presentation. 



If II If 
tttttt 
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Pediatrics International (2002) 44. 235-241 

Review Article 

Prevention of respiratory syncytial virus infections in higli-rislc 
infants by monoclonal antibody (palivizumab) 

JESSIE R. GROOTHUIS^ AND HIROSHI NISHIDA2 

^Abbott Laboratories^ Global Medical Affairs, Illinois, USA and ^Neonatal Division, Tokyo Women 's 
Medical College Maternal and Perinatal Center, Tokyo, Japan 

Abstract Respiratory syncytial virus (RSV) is a major viral pathogen which causes serious respiratory illness in infants 

and children worldwide. Palivizumab (Synagis) is an anti-RSV monoclonal antibody administered intramuscu- 
larly for the prevention of severe RSV respiratory disease in high-risk infants and young children. The 
IMpact-RSV trial, the pivotal multicenter, randomized, placebo-controlled trial performed in the USA, Canada 
and the United Kingdom demonstrated an overall 55% reduction in hospitalization rate due to RSV infection 
in preterm infants {<, 35 weeks gestation) with and without chronic lung disease (CLD). Subgroup analysis in 
premature infants without CLD revealed an even greater reduction in RSV hospitalization rates (78%). 
Adverse events were mfrequent and did not differ between placebo and palivizumab groups. Injection site 
reactions were infrequent and mild; no differences were observed between palivizumab and placebo subjects. 
Palivizumab does not interfere with administration of other pediatric vaccines. Comprehensive parent 
education programs regarding prevention of infection, avoidance of risk factors for infection, careful 
adherence to infection control policies, and recognition of early symptoms of RSV infection remain important 
components of RSV prevention strategies. In light of the lack of effective vaccines for this serious healdi risk, 
palivizumab offers the only option for prophylaxis against RSV disease in high-risk infants. 

Key words high-risk infant, palivizumab, prematurity, respiratory syncytial virus, Synagis. 
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Respiratory illness is reported to be the most frequent cause 
of rehospitalization of preterm infants, and respiratory 
syncytial virus (RSV) is the most common cause of viral 
respiratory infection, illness and hospitalization in this 
group. Years of research have failed to yield a safe and 
effective RSV vaccine. However, using genetic engineering 
technology, a humanized monoclonal antibody, palivizumab, 
has been developed that binds to the RSV fusion (F) protein 
and neutralizes the virus. Palivizumab (to be marketed under 
the trade name Synagis) is the first monoclonal antibody 
proven to be efficacious for the immunoprophylaxis of an 
infectious disease in humans. The results of the IMpact-RSV 
trial, a large phase III, randomized, placebo-controlled trial 
conducted in the USA, Canada, and the United Kingdom, 
demonstrated an overall 55% reduction in hospitalization due 
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to RSV infection in high-risk infants prophylaxed with paliv- 
izumab.^ The indications for palivizumab use are largely 
based on this trial. Bridging safety and pharmacokinetic 
studies on palivizumab were also conducted and the results 
validate the IMpact-RSV trial findings in Japanese patients. 
A group of Japanese pediatricians, neonatologists, and 
infectious disease specialists with particular expertise in the 
management of RSV infections and high-risk infants have 
collaborated to define usage guidelines for palivizumab. In 
the course of die collaboration, these physicians: (i) reviewed 
the scientific evidence serving as the basis for the clinical use 
of humanized monoclonal antibody in the immunoprophy- 
laxis of RSV infections; (ii) shared local and overseas 
experience and practice patterns in the treatment of RSV 
infection; and (iii) formulated jeconunendations for the use 
of paliviziunab. This paper sunMnarizes the background 
information available on RSV and palivizumab, and presents 
the consensus of the collaborating physicians regarding rec- 
onmiendations for use of palivizumab in high-risk infants 
and children in Japan. Similar recommendations have been 
issued in the USA by the American Academy of Pediatrics 
and by other consensus groups worldwide.^ 
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Background 

RSV 

Morris etal, isolated a virus causing coryza from 
chimpanzees in 1956 and named it chimpanzee coryza agent 
(CCA).' Chanock etal. isolated comparable viruses from 
children with pneumonia and laryngotracheobronchitis which 
formed syncytia in tissue culture and were virtually indistin- 
guishable from CCA,' The virus was renamed respiratory 
syncytial virus (RSV), and it has proven to be a major cause 
of severe respiratory illness in infants and children 
worldwide. 

Respirator)' syncytial virus is a single-stranded RNA virus 
encoding for 10 proteins. In terms of infectivity and immuno- 
genicity, the most important proteins are the two surface 
glycoproteins. G and F. The G protein mediates viral 
attachment to host respiratory epithelial cells, while the F 
protein mediates viral penetration into the respiratory 
epitheilial cell and subsequent spread to adjacent cells 
through fusion of cell membranes and formation of syncytia.^ 
Respiratory syncytial virus has two subtypes. A and B. and 
numerous strains. The F protein is highly conserved within 
all RSV strains, both temporally and geographically, while 
ihe G protein exhibits broad heterogeneity.'** 

The burden of RSV disease 

Respiratory syncytial virus is the most common cause of 
bronchiolitis and pneumonia in infants and children." It is 
estimated that RSV accounts directly or indirectly for 
600 000-1 000 000 deaths annually in children under 5 years 
of age worldwide. '2 

In Japan, RSV epidemics occur annually, beginning from 
October to December, peaking between November and 
February, and declining from March to May. More than 40% 
of outpatients are infected with RSV during the peak of the 
epidemic (Y Takeuchi, pers, comm., 2000). Greater than 
25% of RSV hospitalization cases may occur in the summer 
months.'^ In a study conducted in northern Japan, Saijo etal. 
investigated the incidence of RSV in children up to 13 years 
of age hospitalized for lower respiratory tract infection 
iLRTI) from April 1991 to March 1992.>3 In the 317 patients 
evaluated, 70.5% of children less than 2 years of age were 
RSV positive. The RSV positive cases accounted for 42.4% 
of bronchopneumonias, 64.1% of bronchiolitis in all ages, 
and 74,1% of bronchiolitis in infants less than 12-months- 
old. At the peak of the season, 64.7% of all cases were RSV- 
antigen positive. 

Saijo etal. condnued their study for a second year.''* 
During the 2-year study period, 162 children under 3 years of 
age were hospitalized with acute bronchiolitis; 76.5% were 
RSV-antigen positive, and 43.5% of patients with acute 



RSV bronchiolitis were 6-months-old or less. The average 
age of RSV bronchiolitis patients was 11.2 months. The 
male:female ratio was 1.1:1.0.'^ 

Premamrity, defined in Japan as less than or equal to 
37 weeks* gestation, has been identified as the major risk 
factor for severe RSV disease. The premature birth rate in 
1999 in Japan was 5.4% of the total birth rateJ^ This 
relatively low rate may be attributed to several factors, 
including more consistent prenatal care, a more homo- 
geneous population, and less (but increasing) use of in vitro 
fertilization (IVF) procedures. As the use of IVF procedures 
increases, the prematurity rate in Japan may rise. There is a 
greater than 80% survival rate for infants bom less than 
1000 g (extremely low-birthweight. ELBW (WHO criteria)) 
in Japan's major neonatal intensive care institutions. Conse- 
quentiy, there is significant morbidity for these infants, 
including respiratory illness (mainly chronic lung disease 
((XD)). In a national survey of ELBW infants bom in 1990, 
at 3 yean of age, 3.8% of the children were on home oxygen 
therapy and 10.9% had recurrent respiratory infection.** 

Several factors contribute to severe RSV disease in 
preterm infants. Maternal IgG antibodies cross die placenta 
in the final weeks of gestation and provide protection for 
a full-term newborn against RSV disease. However, in 
the infant born prematurely, these antibodies do not 
achieve protective levels.'''^^ Anatomically small airways 
predispose these infants to bronchial obstruction. Premature 
infants also have poorly developed cellular immunity, which 
is important for viral clearance from the lungs. Chronic lung 
disease (formerly designated bronchopulmonary dysplasia), 
a frequent complication of prematurity, combined with 
barotrauma and high oxygen concentrations, results in 
limited pulmonary reserve and an increased susceptibility to 
serious RSV illness.'^ Additional children at risk to develop 
severe RSV disease include those with other forms of CLD.^o 
congenital heart disease,^* and immunodeficiency,^ such as 
congenital severe combined inmiunodeficiency, AIDS. HIV 
infection or resulting from chemotherapy or organ trans- 
plantation. Selection of infants who will derive the greatest 
benefit from immunoprophylaxis necessitates the identi- 
fication of those infants with underlying physical and 
demographic factors that place them at greatest risk of 
hospitalization and/or mechanical ventilation if infected 
with RSV. 

Several recently published smdies suggest that there is an 
association between RSV bronchiolitis in infancy and the 
development of reactive airway disease later in life. The 
Tucson Children's Respiratory Study reported increased risk 
for frequent wheezing (odds ratio (OR) 3.2) and infrequent 
wheezing (OR 4.3) foUowing mild RSV lower respiratory 
tract infection (not requiring hospitalization) up to age 11. 
The risk decreased with age and was not statistically 
significant by age 13.^'' 
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Sigurs etai prospectively followed 47 infants hospital- 
ized for RSV bronchiolitis and 93 matched controls for 
incidence of subsequent asthma.^ At the age of 7 years, the 
cumulative prevalence of asthma was 30% in the RSV group 
versus 3% in the control group (P < 0.001). The incidence of 
recurrent asthma was 23% in the RSV group and 2% in the 
control group (P < 0.001). 

Prevention 

Options for treatment of severe RSV lower respiratory tract 
infection are limited and often controversial." Ribavhin, an 
antiviral agent approved overseas for RSV, has questionable 
efficacy and many concerns are associated with its use. 
Bronchodilators, an obvious choice in obstructive airway 
disease, have not uniformly proven to be beneficial. Conico- 
steroids are a theoretical option to treat the inflammatory 
aspects of RSV disease, but clinical trials have not demon- 
strated efficacy and the potential toxicity of this treatment 
approach inakes it unacceptable. Therefore, therapy for RSV 
lower respiratory tract disease is mainly supportive care, 
including supplemental oxygen, fluids, careful monitoring 
and ventilation in the most severe cases. Prevention, rather 
than treatment of severe RSV disease, is the preferred 
approach, particularly in high-risk infants and young 
children. 

Vaccines 

Prevention of RSV disease in small infants has been 
problematic and the development of a vaccine to RSV has 
thus far been unsuccessful. Obstacles to RSV vaccine 
development include the following: 

1 The risk of infection is highest for the very young infant 
(< 6 months of age). Immunization would therefore be 
necessary almost immediately after birth, at which time the 
inunune system is still immamre. Both the RSV F and G 
proteins (the epitopes that elicit neutralizing antibody 
formation) are glycoproteins that are weakly immunogenic 
in early infancy. 

2 Circulating maternal antibody, if present, would neutralize 
live attenuated RSV vaccine before the infant had the 
opportunity to mount an immune response. 

3 Natural immunity against RSV is short-lived and often 
does not protect against recurrence of infection, even in 
individuals with healthy, mature immune systems. There- 
fore, repeated boosters would most likely be necessary. 

4 The existence of two subtypes and multiple strains of RSV 
makes it difficult to prepare a vaccine that would afford 
broad protection. A likely vaccine candidate would need to 
contain both F and G proteins. 

5 Experience with a formalin-inactivated vaccine in the 
1960s resulted in enhanced RSV pulmonary disease 



severity in very young vaccinees and raised serious safety 
concerns.^ These concerns have not yet been resolved. 

Passive prophylaxis 

Administration of both standard and hyperinunune 
polyclonal immune globulin has been investigated for the 
prevention of RSV disease. In clinical trials conducted in the 
late 1980s, standard immune globulin was administered 
monthly to high-risk infants during the RSV season. There 
were no major side-effects and a trend towards a reduction 
in hospital days was observed. However, no statistically 
significant decrease in the severity of RSV disease was seen. 
This observation was attributed to insufficient anti-RSV 
antibody concentrations present in standard inunune globu- 
Subsequendy, a hyperinunune RSV polyclonal globulin 
(RSV-inmiunoglobulin intravenous (IGIV), RespiGam) was 
developed. Five infusions of RSV-IGIV given at monthly 
intervals were administered during the RSV season to 
preterm infants in two multicenter, randomized controlled 
trials. The results demonstrated a 41 to 63% reduction in 
RSV-related hospital admissions.^'^o Despite a favorable 
safety and efficacy profile, a number of drawbacks were 
associated with RSV-IGIV usage. These included: 
1 Difficulty of administration (i.v.) 
2. Large fluid load (15 mL/kg) 

3 High protein load (750 mg/kg) 

4 Theoretical risk of transmitting blood-bome pathogens 

5 Supply shortages 

6 Need to postpone live vaccines (e.g. measles/mumps/ 
rubella, varicella). . 

A trend towards increased mortality rates was observed in 
children witii cyanotic congenital heart disease (CHD) who 
had received RSV-IGIV.^f-^i Consequentiy, administration of 
RSV-IGIV to infants with complex CHD is contraindicated. 
Currentiy, availability of RSV-IGIV is extremely limited and 
its use has been superseded by palivizumab. 

The observation that anti-RSV neutralizing antibodies 
were effective in preventing serious RSV disease provided 
die proof of principle that led to the development of RSV- 
specific monoclonal antibodies. The nasal mucosa is die 
portal of entry for RSV. Hence, it was thought tiiat protection 
might be obtained by applying anti-RSV IgA antibody 
topically. A murine anti-RSV IgA antibody was developed, 
however,, a large phase III studies failed to demonstrate 
efficacy .^^ 

Two separate IgGi rnonoclonal antibodies have been 
developed. The first, SB 209763, is an IgGi directed against 
the C epitope of the RSV F protein. A large, multicenter. 
placebo-controlled clinical trial, in which more than 800 
children in the USA and Europe received 10 mg/kg monthly, 
failed to demonsn-ate a statistically or clinically significant 
reduction in RSV-related hospilaltzations. This failure was 
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attributed to two factors: lack of potency and insufficient 
dose.".34 

The second Igd monoclonal antibody, palivizumab, is 
also directed against the RSV F protein, but to a different 
epitope (A). In a large, double-blind, randomized, placebo- 
controlled trial (IMpact-RSV). five montfily intramuscular 
(i.m.) injections of 15 mg/kg palivizuraab or placebo were 
administered to 1502 premature infants with or without CLD 
during the RSV season.^ Hospitalizations due to RSV disease 
(the primary end-point) were reduced by 55% in the 
palivizumab group (P< 0.001). There were no significant 
differences between palivizumab and placebo groups in the 
frequency and/or type of adverse events. 

Palivizumab 

Mechanisms of action 

Two RSV surface glycoproteins elicit a neutralizing antibody 
response, G and F proteins. The G protein, responsible for 
viral attachment to the respiratory endothelial cell, is a poor 
candidate for development of a monoclonal antibody because 
of its heterogeneity between the major RSV subtypes, A and 
B. Conversely, the F protein, responsible for viral fusion with 
the cell and formation of syncytia, is well conserved between 
RSV strains, over time and geography.'^ Palivizumab is a 
humanized monoclonal antibody directed against the RSV F 
protein A epitope. Its neutralizing activity prevents RSV 
from fusing with the respiratory endothelial cell membrane, 
thereby preventing replication.^^ Palivizumab is a recombinant 
monoclonal antibody, hence it is not derived from pooled 
human immune globulin. It is free of potential contamination 
by infectious agents and can be produced in large batch lots, 
ensuring adequate supply. 

Pharmacokinetics 

Dosing studies performed first in the cotton rat suggested that 
trough palivizumab serum concentrations of 25-30 ^g/mL 
resulted in a mean of >99% reduction of RSV titers in the 
lungs.3*-^^ In previous studies with RSV-IGIV. this 99% 
reduction correlated well with human protection.^*^ Based 
on this paradigm, the dosage of 15 mg/kg was selected. 
Because the average serum half-life of palivizumab was 
found to range between 18 and 21 days, palivizumab is dosed 
every 28-30 days to maintain adequate trough serum concen- 
trations throughout the RSV season.^^ 

A pharmacokinetic study was performed in Japanese 
adults to obtain safety data on palivizumab prior to 
proceeding with phase I/II studies in pediatric patients.^^ Six 
Japanese and six overseas healthy adult volunteers were 
administered palivizumab 3 mg/kg i.m., 3 mg/kg i.v., 10 mg/kg 
i.v. and 15 mg/kg i.v. In this study, palivizumab was 



administered intravenously rather than intramuscularly in 
some cases due to the large volume of the dose required for 
an adult. Previous studies had established similar pharmaco- 
kinetic profiles for both routes of administration.^' There 
were no significant differences in maximum concentration 
achieved, area under die curve (AUG), half-life, clearance 
and trough concentrations between the Japanese and overseas 
adult groups. A phase H study was conducted in which 31 
infants, 19 widi prematurity and 13 with CLD, were given 
15 mg/kg per dose of palivizumab intramuscularly. Mean 
trough levels, serum concentrations and AUG were 
comparable between the Japanese and overseas infants.^* 
Adverse reactions were low and comparable to overseas 
infants. No significant local reactions were observed. 

Binding to RSV isolates 

There is a theoretical possibility that RSV strains exist that 
have genetic variation in the A epitope of the F protein. If 
this were die case, palivizumab would not bind to such 
strains, and therefore, would fail to provide protection against 
infection with diese strains. More than 700 RSV isolates have 
been collected from 19 countries and tested for their ability 
to bind palivizumab. A subset of these has also been tested 
for the ability of palivizumab to neutralize the virus. 
Palivizumab bound to and neutralized all isolates tested.^^ An 
additional 23 isolates were collected in Japan, 13 of subtype 
A and 10 of subtype B. These isolates were tested for their 
ability to bind palivizumab; all bound the antibody 
(T Tsutsumi, pers. comm., 2000). 

Article reviews and results 
Clinical efficacy of palivizumab 

The efficacy of palivizumab was established in a large, 
multicenter, double-blind, randomized clinical trial (IMpact- 
RSV).3 A total of 139 centers in the USA, Canada and tfie 
United Kingdom participated. The trial was conducted during 
die RSV season in 1996-1997. Infants and children were 
eligible to.enrol if they were: (i) 35 weeks' gestation or less 
and 6 months of age or younger at the start of the RSV 
season or. (ii) 24-months-old or younger and had a clinical 
diagnosis of CLD requiring medical treatment (i.e. supple- 
mental oxygen, steroids, bronchodilators. or diuretics) widiin 
6 months of RSV season onset. 

. A total of 1502 children were randomized in a 2:1 ratio 
between the palivizumab (1002) and placebo (500) groups. 
This large sample size allowed for subgroup analysis at trial 
conclusion. Risk factors and demographics were well 
balanced between treatment groups.^Children received i.m. 
injections of either 15 mg/kg palivizumab or placebo every 
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30 days, commencing at the start of the RSV season, for a 
total of five doses. 

Administration of palivizumab resulted in a 55% overall 
reduction in RSV-related hospitalization, which was the 
primary end-point (10.6 to 4.8% in placebo vs palivizumab, 
P < 0.001). Most secondary end-points were also achieved. 
Hospital days per 100 children were decreased from 62.6 
in the placebo group to 36.4 in the palivizumab group 
(/»< 0.001). Oxygen requirement per 100 children was 
reduced from 50.6 days in the placebo group to 30.3 days 
in the palivizumab group 0.001). The number of days 
with a LRTI score of 3 days or greater was also reduced 
(47.4 days vs 29.6 days, P < 0.001). The incidence of 
intensive care unit admission was lower in the palivizumab 
group (P = 0.026). There were no differences in hospital 
course or mechanical ventilation days once RSV disease was 
established. Incidence of otitis media was similar between 
treatment groups. There were no differences between groups 
in incidence or total days of respiratory hospitalization due- to 
non-RSV respiratory vuruses. No significant differences were 
observed in either the types or rates of adverse events or in 
antipalivizumab antibody formation between palivizumab 
and placebo groups. 

Subgroup} analysis / 

Palivizumab reduced the hospitalization rates of clinical RSV 
illness in all subgroups evaluated.' Preterm infants without 
CLD had a 78% reduction in hospitalization (8.1% placebo 
vs 1.8% palivizumab, P < 0.001). Preterm infants with CLD 
had a 39% reduction (12,8% placebo vs 7.9% palivizumab, 
P = 0.038), 

Post'marketlng/phase IV data 

Pharmacovigilance using large numbers of patients in phase 
IV trials facilitates the expansion of the efficacy and safety 
profile of new drugs. Palivizumab received marketing 
approval by the USA Food and Drug Administration in July 
1998 arid by the European Commission for Proprietary 
Medicinal Products in August 1999. Numerous postmarketing/ 
phase IV studies have been conducted to collect additional 
safety and efficacy data on palivizumab. In the USA, the 
RSV Education and Compliance Helpline (REACH) program 
was implemented to enhance parent education about RSV 
and compliance with montiily prophylaxis."^ Telephone 
contacts were made bi-monthly and reported adverse events 
were collected and monitored for follow-up. Despite active 
collection of adverse event information, a significanUy lower 
rate of reported serious adverse events (SAE) was observed 
when compared with the IMpact-RSV trial; total rate of 
children with one or more SAE was 2.8% for REACH, 



29.7% for IMpact-RSV palivizumab group, and 34.0% for 
IMpact-RSV placebo group. The most conunon SAE 
included cough, rhinitis, and lung disorder. The hospitaliza- 
tion rate in this cohort was only 1.5%, which compares 
favorably to the IMpact-RSV rate of 4.8% in palivizumab 
recipients. 

Outcomes studies were conducted in the USA over two 
consecutive years in which 12 geographically distinct sites 
evaluated children less than 2-years-old that had received one 
or more injections of palivizumab/*-^^ The RSV hospitaliza- 
tion rate in the 1839 and 2830 children smdied was 2.3 and 
2.4%, respectively. In the second year of tiiis study. 45.6% of 
the children hospitalized had a history of CLD, 1 1 (0.4%) 
required intensive care, and 13 (0.46%) required mechanical 
ventilation. 

An Expanded Access program was conducted in 97 
centers in 20 countries around the world where palivizumab 
was not yet available. The adverse events observed in die 665 
children enrolled included mild injection site reaction, fever, 
diarrhea, nervousness, rhinitis and increased cough; the rate 
observed was less than or equal to that in the IMpact-RSV 
palivizumab group.*^ 



Conclusion 

Respiratory syncytial virus is an important cause of serious 
lower respiratory tract infection in high-risk infants and 
young children in Japan. It should be stressed that a major 
aspect in die prevention of RSV infection in high-risk infants 
is education of parents and caregivers to reduce exposure and 
transmission of the virus. Hand washing in all settings, as 
well as limiting exposure to high-risk settings (e.g. day-care 
centers) and eriviroiunental toxins, such as cigarette smoke, 
are important preventative measures, particularly during the 
RSV season. Currentiy, there is no alternative product to 
palivizumab for RSV prophylaxis. Palivizumab is currently 
being considered for licensure for prophylaxis against severe 
RSV illness in selected high-risk children in Japan. 
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Abstract Palivizumab (Synagis; Abbott Laboratories), a 
humanized, monoclonal antibody, prevents lower respira- 
tory tract infection by respiratory syncytial virus (RSV). 
RSV causes significant morbidity and mortality in young 
children worldwide and is particularly severe in pre-term 
infants, children with cardiopulmonary disease, and the 
immunosuppressed population. The first such genetically 
engineered agent to be used e^ectively against a human 
infectious disease, palivizumab significantly reduces the 
number of hospitalizations caused by RSV in high-risk in- 
fants. This article reviews the preclinical development and 
clinical experience of pahvizumab. 
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introducUoR 

Since its initial discovery in chimpanzees and subsequent 
isolation from children diagnosed with pneumonia and 
bronchiolitis in the late 1950s, respiratory syncytial virus 
(RSV) has been implicated as the primary viral etiologic 
agent in serious lower respiratory tract infections (LRTIs) 
in infants and young children worldwide.' RSV resuUs in 
significant morbidity and mortality in both developed and 
developing countries, and is responsible for approximately 
4 million deaths annually. Preterm infants are particularly 
vulnerable to the severe sequelae of RSV infection because 
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of their unmature immune and puhnonary systems. Driven 
by the physical, social, and economic costs of RSV, efforts 
have been ongoing for over four decades to prevent and 
treat infections caused by RSV. This article focuses on re- 
search advances that have led to the development and use 
of the humanized monoclonal antibody palivizumab as a 
means of passive immunoprophylaxis in high-risk preterm 
infants and children. 



Rationale for RSV prophylaxis 

Respiratory syncytial virus (RSV) is a ubiquitous pathogen. 
Serologic evidence of infection can be found in nearly all 
children by age 2 years.^ RSV in vuhierable populations - 
premature infants, otherwise healthy infants under age 6 
months, and children with chronic lung or heart disease or 
inmiunodeficiency - can lead to hospitalization for the ad- 
ministration of supplemental oxygen, intravenous fluids, 
and/or bronchodilator, antiviral, or corticosteroid medica- 
tions and mechanical ventilation. Unfortunately, no specific 
therapy has been proven to be of definitive value in the 
treatment of this frequently serious illness, and supportive 
care is all that can be currently offered. Prevention of RSV 
infection is therefore of primary importance. Hospital infec- 
tion control practices to avert nosocomial outbreaks are 
essential, as is parental education regarding disease trans- 
mission, recognition of symptoms, and avoidance of factors 
that increase the risk for infection - day-care attendance, 
exposure to secondhand smoke, and crowding in the home. 
Continuing efforts to develop a vaccine against RSV that is 
both safe and effective have been thwarted by a variety of 
issues unique to the young infant and to RSV, 



Obstades to vaccine devel pment 

Protection against RSV is vital for. premature infants in 
particular, because these infants lack the maternally ac- 
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the complementarity-determining regions (CDRs) were 
isolated from celts producing that antibody and were incor- 
porated into human genes that encode for the light and 
heavy chains of a human IgG antibody.^ IgG was chosen for 
its long half-life (28 days), which would allow for a conve- 
nient monthly dosing schedule throughout the RSV season. 
The mouse CDRs account for only 5% of the antibody 
molecule - the remaining 95% is of human origin. 

The recombinant genes cohtaining the mouse CDRs and 
the human immunoglobulin chains were then inserted into a 
plasmid from Escherichia colL This plasmid was combined 
with mammalian hybridoma cells, which are immortal in 
culture and have the ability to produce antibody. A master 
eel! bank was created* from which samples are taken to 
initiate cultures used in the production of palivizumab. 
Quality control measures are incorporated throughout the 
manufacturing process to safeguard against contamination 
and ensure consistent quality and potency of the product.^ 



Preclinical studies in the cotton rat 

Johnson et al.^** conducted studies in the cotton rat to deter- 
mine the biologic properties of this humanized monoclonal 
antibody. The rats were injected with antibody and the 
following day were infected intranasally with either RSV 
subtype A or subtype B,'"The antibody was effective against 
both subtypes, resulting in a reduction in viral replication of 
greater than 99% at an intravenous dose of 2.5 mg/kg.. This 
dose resulted in serum antibody concentrations of around 
25-30 tig/ml.*** This serum concentration was set as the target 
value to achieve in humans to ensure that the lower respira- 
tory tract was protected against infection with RSV, 

Additional studies were conducted to evaluate whether 
RSV would become more virulent upon primary or second- 
ary challenge in the presence of passively acquired anti- 
RSV antibody. The concern was whether this antibody, in 
noninhibitory concentrations, could cause enhanced viral 
replication or viral ly mediated pulmonary pathology during 
primary exposure (reminiscent of the formalin-inactivated 
virus experience), or permit the development of antibody- 
resistant strains. There was no increase in viral load or 
virus-related pulmonary pathology noted upon two chal- 
lenges. In studies designed to detect antibody-resistant mu- 
tants, lung tissue from only one animal that had received a 
very low dose of antibody (0.0032 mg/kg) grew a single viral 
plaque. Johnson and colleagues'" further noted that animals 
ihat had been passively immunized were completely resis- 
tant to infection after clearance of antibody, suggesting that 
palivizumab administration does not inhibit a protective 
immune response to RSV. 

In summary, experiments in the cotton rat showed that 
palivizumab had potent neutralizing and fusion-inhibiting 
properties for both RSV subtypes A and B, which were 
dosc-dcpendenl. At the same time, it did not enhance viral 
replication or lung pathology upon subsequent exposure to 
RSV. The promising results of these studies in the cotton rat 
Were extremely useful in understanding the behavior of 



RSV virus in the presence of a humanized monoclonal anti- 
body, and paved the way for human studies. 



Clinical trials witli palivizumab 

The safety and efficacy of palivizumab was investigated in 
the IMpact-RSV Study." This large (n = 1502). multicenter, 
randomized, , double-blind, placebo-controlled, phase III 
study of children from 139 centers in the United States, 
United Kingdom, and Canada was conducted during the 
1996-1997 RSV season. The primary objective of the study 
was to determine whether palivizumab would decrease hos- 
pitalization rates for premature infants (^35 weeks* gesta- 
tion and ^6 months of age) and for children up to 2 years 
old with active bronchopulmonary dysplasia (BPD) requir- 
ing treatment within the past 6 months. Subjects received 
either 15 mg/kg palivizumab or placebo intramuscularly 
(IM) once a month for 5 months during the RSV season. 
Excluded from the study were those children who were 
expected to require prolonged hospitalization (>30 days), 
those who required mechanical ventilation, had a history 
of current or previous RSV infection, or hepatic, congeni- 
tal heart, or renal disease, seizure disorder, history of 
immunodeficiency or an allergy to IgG, had received RSV- 
related vaccine products (such as RSV-IVIG), and/or who 
had a life expectancy of less than 6 months. Secondary study 
endpoints are listed in Table 1. 

In the IMpact-RSV study, 500 children were randomized 
to the placebo group and 1002 to receive palivizumab. The 
two groups were well-matched for sex, race, weight, age, 
and number of people in the household, birth weight, 
number of weeks' gestation, incidence of multiple births, 
whether there were other children in the home, presence in 
day care, and faniily history of atopy. 

A total of 1486 children (99% of participants) completed 
the study. There was an overall 55% (P < 0.001) reduction 
in hospitalization for the palivizumab group; the place- 
bo group had a hospitalization rate of 10.6% and the 
palivizumab group's hospitalization rate was 4.8%. Signifi- 
cant reductions were also observed in subsets of the investi- 
gational population. Preterm infants without BPD bom 
between 32 and 35 weeks' gestation had an 82% reduction 
in hospitalization, from 10.0% to 1.8%. A 39% reduction in 



Table 1. Primary and secondary endpoints of the IMpact-RSV study" 
Primary 

• Hospitalization with confirmed case of RSV 
Secondary ' 

• Incidence of hospitalizations 

• Total number of days in hospital 

• Total number of days requiring supplemental oxygen 

• Total number of days with moderate to severe lower respiratory 
tract illness (LRI score = 3) 

• Total number of days spent in the intensive care unit 

• Total number, of days necessitating mechanical ventilation 

• Incidence of otitis media 

RSV. Respiratory syncytial virus; LR1» lower respiratory tract infection 
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hospitalization rates, from 12.8% to 7.9%, was noted for 
tsifmt9 with BPD. With the exception of otitis media, all 
secondary endpoints were achieved. Statistically significant 
reductions were observed in intensive care unit (ICU) ad- 
missions, total hospitalizations, and those related to res- 
piratory illness, numbers of days in the hospital, days of 
required oxygen administration, and days with moderate to 
severe LRTI. Adverse events were rare, and were compa- 
rable in both the paiivizumab and placebo groups, and none 
were judged to be medication-related. This phase III inves- 
tigation concluded that paiivizumab was effective, safe, and 
well tolerated. 



PhaimacoMnetic and safety bridgiiig studies 

Bridging studies were conducted to determine whether 
the safety and efficacy of paiivizumab established in the 
IMpact-RSV study would be observed in the Japanese 
population. In a phase I safety trial, paiivizumab was given 
to six Japanese and six overseas healthy adult volunteers to 
evaluate dose, safety, and pharmacokinetics.. The dosages 
evaluated were 3mg/kg Bi, 3mg/kg intravenous (IV), 
lOmg/kg IV, and 15mgAcg IV. The larger doses were ad- 
ministered IV because of the large volumes required. No 
significant differences were found between the Japanese 
and overseas groups in terms of maximum concentra- 
tions, area under the curve (AUC), half-life, clearance, 
and trough concentrations.*^ No adverse reactions were 
observed. Phase II bridging studies were subsequently 
conducted in Japanese children. Thirty-one children (19 
preterm, 13 with BPD (also known as chronic lung disease), 
were given 15mg/kg of paiivizumab IM. There were no 
significant differences in mean serum trough paiivizumab 
levels, serum concentrations, and AUC between the 
Japanese and overseas children, nor were any adverse reac- 
tions reported- One child developed a mild RSV upper 
respiratory tract infection (URI). which did not require 
hospitalization.'^ 

Over 700 RSV isolates from both subtypes A and B 
from 19 countries have been tested for paiivizumab binding. 
These included 23 isolates (13 A strains and 10 B strains) 
from Japan. All isolates from all countries were successfully 
bound by paiivizumab." 



Post-licensing clinical experience 

Based on the results of the IMpact-RSV study, paiivizumab 
was approved for use in 1998 in the United States and in 
1999 in Europe. Paiivizumab received regulatory approval 
in Japan in February 2002. 

Since 1998, phase IV trials have examined RSV hospital- 
ization rates for preterm children with and without BPD in 
the presence or absence of prophylaxis with paiivizumab. 
Simoes and Groothuis'-^ performed a nietaanalysis of 
18 of these studies, which were conducted in the United 



States, United Kingdom, Canada, France, the Netherlands, 
and other European Union countries. Prospective and re- 
trospective and comparative and noncomparative studies 
were included. Children were divided into three subgroups: 
children less than age 2 years with chronic lung disease 
(CLD), children bom at 29-32 weeks' gestational age with- 
out CLD, and children bom at 32-35 weeks* gestational age 
without CLD. Hospitalization rates were computed by di- 
viding the total number of subjects with one or more RSV- 
related hospitalizations by the total number of subjects in 
the study. 

The study found that nonprophylaxed and palivizumab- 
prophylaxed RSV hospitalization rates were 17.9% and 
5.6%, respectively, in the CLD children, 10.2% and 2.0%, 
respectively, for children bom at 29-32 weeks' gestational 
age, and 9.8% and 1.5%, respectively, for children bom at 
32-35 weeks' gestational age. These findings provide strong 
support for the use of paiivizumab in high-risk infants and 
children (Table 2). 

Surveillance data regarding tolerance and adverse events 

Postmarketing pharmacovigilance has not identified any 
serious adverse events among recipients of paiivizumab be- 
yond those identified in the IMpact-RSV study. Approxi- 
mately 272879 patient exposures to paiivizumab occurred 
between October 1998 and June 2001. None of the 121 
deaths in these patients were attributed to paiivizumab. The 
incidence of mild or moderate adverse events, including 
upper respiratory tract infection, otitis media, rhinitis, fe- 
ver, rash, cough, diarrhea, wheeze, nervousness, or bronchi- 
olitis ranged from 0.3% to 5.8%, as reported by physicians 
administering the injection and through telephone contact 
with parents of recipients, respectively. Serious adverse 
events, such as dyspnea, asthma, pneumonia, and fever, 
occurred in only 0.1% of the group reported on by physi- 
cians and in 2.8% of the group contacted by telephone.'^ No 
serious injection-site reactions, such as muscular atrophy or 
contracture, have been reported. 



Suminaiy 

Respiratory syncytial virus (RSV) is one of the most impor- 
tant causes of lower respiratory tract illness in infants and 
children worldwide and causes significant morbidity, par- 
ticularly for preterm infants and those with cardiac, pulmo- 
nary, and immunodeficiency states. Prevention is vital for 
those at greatest risk. Paiivizumab is currently the only 
proven and licensed prophylaxis against lower respiratory 
tract infection caused by RSV. Randomized clinical trials 
and outcomes surveys support its effectiveness and safety 
in reducing RSV-related hospitalization rates in high-risk 
infants. Paiivizumab may be given in an outpatient setting 
via the intramuscular route once per month during the RSV 
season. Its convenient route of administration and good 
tolerabiiity profile enhance compliance with this monthly 



Table 2. Combined analysis of prophylaxed and nonprophylaxed children in three subgroups: (1 ) 
BPD/CLD. less than 2 years of age; (2) 29-32 weeks' gestational age (wGA) without CLD; and 
(3) 32-35 wGA without CLP . 

Infants with BPD/CLD <2 years of age (n = 3675) 

Study (country) RSV hospitalization rates 



Unprophylaxed Palivizomab 
patients patients 

Rate {») Rate (ji) 



Groothuis (USA)'* 
PREVENT (USA)'' 
Stevens et al. (USA)'* 
Greenough et al. (UK)" 
IMpact-RSV (USA/CanAJK)" 
Outcomes 1998-1999 (USA)" 
Outcomes 1999-2000 (USA)" 
COMPOSS (Canada)* 
PharmaScope (NL)^' 
ATU (France)^ 
Registry 2000-2001'' 
Weighted mean rate 



36.7% 


(30) 






17.4% 


(149) 






25.2% 


(131) 






19.1% 


(235) 






12.8% 


(266) 


7.9% 


(496) 






4.0% 


(402) 






3.9% 


(795) 






6.0% 


(95) 






3.4% 


(88) 






7.6% 


(506) 






5.8% 


(482) 


1&4% 




S^% 


(2864) 



Infants 29-32 wGA without CLD (n = 4854) 



Study (country) 



RSV hospitalization rates 



Unprophylaxed 



Paliviznmab 



Rate 


in) 


Rate 


in) 


10.1% 


(456) 






12.9% 


(827) 






7.6% . 


(662) ; 






8.5% ■ 


(142) 


1.6% 


(313) 






2,0% 


(506) 






2.3% 


(690) 






1.3% 


(199) 






0.8% 


(124) 






23% 


(650) 






2.1% 


(285) 


103% 




2.0% 


(2767) 



IRIS 1 (Spain)^ 
IRIS 2 (Spain)^ - 
Stevens et al. (USA)'^ 
IMpact-RSV (US/Can/UK)" 
Outcomes 1998-1999 (USA)"* 
Outcomes 1999-2000 (USA)'' 
COMPOSS (Canada)=^ - . 
PharmaScope (NL)^' 
Registry 2000-2001 (USA)^ 
International Study WOO-355^ 
Weighted mean rate 



Infants 32-35 wGA without CLD (n = 2829) 

Study (country) RSV hospitalization rates 



Unprophylaxed Palivizumab 
patients patients 





Rate 


(n) 


Rate 


in) 


IMpact-RSV (USA/Can/UK)" 


9.8% 


(123) 


2.0% 


(250) 


Outcomes 1998-1999 (USA)"* 






1.5% 


(548) 


Outcomes 1999-2(K)0 (USA)'** 
Registry 20()0-2(M)l (USA)"^ 






1.3% 


(972) 






1.6% 


(936) 


Weighted Mean Rate 


9.8%' 


(123) 


1,5% 


(2706) 



BPD. Bronchopulmonary dysplasia: CLD. chronic lung disease: RSV, respiratory syncytial virus 
Reprinted from Respiratory Medicine, volume no. %, Supplement B; Simoes EAF and Groothuis 
JR: "Respiratory syncytial virus prophylaxis. The story so far." Pages S16-S25, 2002, by permis- 
sion of the publisher WB Saunders 
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regimen. Recent bridging studies have demonstrated that 
paUviiXimab has identical pharmacokinetics and safety 
profiles in high-risk Japanes and Caucasian children, and 
guidelines for its use have been dev loped. 
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ABSTRACT OF THE DISCLOSURE 



A human-murine neutralizing antibody against respiratory syncytial virus which 
is specific for respiratory syncytial virus F protein. Such an antibody is useful for 
preventing or treating respiratory syncytial virus infection. 
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